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Laboratory data required to effectively use the Keys to Soil Taxonomy (Soil Survey 
Staff, 1996) may not be available when making on-site land assessments evaluating 
potential land use. When attempting to apply soil taxonomy (Soi] Survey Staff, 1996) in 
field conditions, many conjunctions qualifying mUltiple paragraphs of criteria create 
confusion. Soil characteristics used multiple times at various levels ofthe classification 
create repetition in qualifying statements. The taxonomic classification (SoH Survey 
Staff, 1996) Pergehc Cryoboroll is one example, where soil temperature is the criteria tor 
acceptance into both the suborder (Boroll) and the great group (Cryoboroll) levels 
(Bockheim, et aI.,1996). Splitting Pergelic CryoboroU (Soil Survey Staff, 1996) into 
Pergelic, Cryo-, bor-, and -oll yields classes with meanings that are not obvious. 
Interpreted tersely, Pergelic CryoboroUs Me ofthe Mallisol order with a base saturation 
of fifty percent or more (order-oIl for MollisoI), a frigid, cryic, or pergelic soi] 
temperature regime (suborder-Boroll), a cryic or pergehc soil temperature regime (great 
group-Cryoboroll), and a mean annual soil temperature ofless than zero degrees Celsius 
(subgroup-Pergelic CryoboroU), (Soil Survey Staff, 1996). This taxonomic classification 
(Soil Survey Staff, 1996) example is redundant and lacks any indication of soil properties 
such as soil depth or drainage. 
Keys to Soil Taxonomy (Soil Survey Staff, 1996) isn't a simple key because it is 
designed to be usable for map scales (Smith, 1983). Using the soil taxonomic 
classification system (Soil Survey Staff, 1996), a given characteristic is used mUltiple 
times in more than one category versus a simple key where a characteristic is used once. 
A simple key using a given characteris~ic once in only one category can result in too 
many categories. Soil taxonomy (Soil Survey Staff, 1996) has a limited total number of 
categories (Smith, 1986). 
Users of soil classification systems are not concerned with the terminology of the 
system, but what information the system provides about a given soil in terms of use, 
management, and interpretations.. The best scientific c1assification system includes the 
greatest number ofthe most important statements about the subject being classified 
(Smith, 1986). However, the system fails to meet the needs of the user when too many 
statements are used. The resulting string of complicated definitions and terminology is 
often too obscure for non-specialists to interpret. Accurate taxonomic classifications are 
difficult to produce when using Keys to Soil Taxonomy (Soil Survey Staff, 1996) and are 
often not interpretable as taxonomic classes.. Difficulties in using this system are 
encountered by classifiers around the globe (Cline, 1980). Current taxonomic names 
given to soils are unfamiliar to all but a few soil scientists, obscuring communication 
between professionals and non-professionals such as extension agents and farmers 
(Tabor, 1992). Soil Taxonomy (Soil Survey Staff, 1975) evolved primarily to aid the 
preparation of soil surveys for mapping soils and the interpretation of mapping units. The 
taxonomic classification system (Soil Survey Staff, 1996) may not produce groupings 
that serve the user's (farmers, highway department persoID1el, rural and urban planners, 
etc.) needs. Smith (1986) recommended that the user propose changes for better 
groupings. Definitions found in Keys to Soil Taxonomy (Soil Survey Staff, 1996) may be 
unnecessary for local interpretations for land use (Smith, 1986). Prominent features or 
properties distinguish one soil from another and should be used as criteria for 
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classification. The characteristic or property chosen for a grouping should itself be 
significant for the objective of the grouping (Cline, 1967). 
A simplified approach is needed where field determination of observable and textural 
characteristics of the soil is used to establish soil classification. Observable and textural 
field characteristics should be immediately useful for local interpretations for land use. A 
simplified practical approach will facilitate the exchange of infonnation between 
professionals and non-professionals. 
The soil series is the tenn most often used by soil classifiers to identify a soil 
individual. Soil series are soil pedons (volumes) which represent soil properties and 
establish a unique set oflayers. Soil series have been used by soil scientists since the 
recognition of the soil resource and the start oHhe soil mapping program in the United 
States. The number of soil series have increased as larger areas of land are surveyed and 
the range in soil properties have narrowed. 
Soil Taxonomy (Soil Survey Staff, 1975) incorporated the soil series as the most 
detailed level in soil classification. By increasing the number of soil series, similarities in 
soil properties are less apparent. Since the series are the unifying level and concept when 
classifying soils, soil series should be the starting point for soil classification. Identifying 
certain soil-related properties at the soil series level would enable groupings of soils 
based on the properties most important to the user and provide a simplified and practical 
classification. 
Included in the U.S. Soil Survey Reports (United States Department of Agriculture-
Natural Resources Conservation Servioe; USDA, NRCS) for each county is a typical soil 
pedon description of each series found in the county and the range of soil properties 
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allowed for each series. The typical pedon description is representative of the soil most 
frequently occurring in the series. The typical pedon is then the mode of the series. Wide 
ranges allowed in each series for properties including texture and color create too much 
overlap for sorting and grouping data. The soil series permits a quantitative set of values 
for data manipulation with the least soil property overlap by using the soil properties of 
the typical pedon. 
The objectives of this study are to: 1) ascertain if beginning soil classifiers can dearly 
see texture, color, structure (key soil properties) and boundaries in a soil profile, 2) 
categorize the soil series of Oklahoma based on key soil properties, 3) demonstrate how 
the resultant soil groupings by key soil properties compare to the taxonomic classification 




REVIEW OF LITERATURE 
Most classification systems devised for the natural sciences consider the properties or 
attributes of the individual under study. Only in soil classification (Soil Survey Staff, 
1996) are external forces and conditions such as temperature regimes used in conjunction 
with soil characteristics. Following the classification systems of other natural sciences, 
soils should be grouped on the basis of characteristics chosen as being important or 
significant (Rice, 1927). The most significant soil-related properties are readily apparent 
and easy to communicate. 
Many properties must be measured to properly compare or differentiate soils (Davis 
and Adams, 1927). Citing many properties not directly related to what the user wants to 
know is inefficient and burdensome. Cline (1967) stated that classification organizes our 
knowledge so that relationships between prop,erties of objects will be understood easily. 
The interactive nature of soil-related properties (drainage and soil color, soil particle size 
and permeability) aids in understanding these relati,onships. 
Until the 1950's" the primary purpose of soil surveys was to aid in agricultural 
planning. Subsequent land development prompted the need for interpretations for the 
purpose of urban planning, septic system design, and water wells (Klingebie1, 1991). 
Improved soil productivity should not be the main focus of soil science research (Yaaion, 
1996). Users of soil data may not have the same knowledge or agricultural bias as a soil 
classifier. Personal bias dictates how an individual categorizes soil. Observers win not 
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perceive the same properties as important, so they categorize differently. A multi-use 
approach is needed that is tailored to the needs of many users. 
Recognizing the spatial variability of soil properties aids in determining land use 
capabilities. Variability of soil properties such as sand, silt and clay content, horizon 
thickness within mapping units and soil ·classification levels, increases with the size of the 
area s.ampled (Gibson,. et aI, 1983). Past studies have focused on the spatial variability of 
elements within sampling units, (Drees and Wilding, 1973), variability of properties in 
morphologically matched pairs of pedons, (Mausbach, et ai, 1980), morpbological 
variability comparing horizon thickness and texture from profile to profile within 
mapping units, (McCormack and Wilding, 1969), and within-pedon pH variability, 
(Patterson and WaH, 1982). Arnold and Wilding (1991) noted that if soil variability is 
systematic, it can be mapped. If it is random, we can only describe it. Studies have 
focused on soil variability related to mapping units. Classifying soil series by common 
soil properties and their variability has not been studied. 
SOIL JUDGING 
Soil jUdging contests give students the opportunity to interpret and analyze field 
information and to exercise their critical thinking skills (Cooper,. 1991). These skms are 
necessary for those in soil science and related fields. 
A key consideration in grouping ranges of observable soil properties is determining 
whether people will agree on what they see in a given soil (such as distinguishing 
horizons in a soil profile). Variability in describing a soil profile is due to multiple 
property values within the profile and descriptions by different individuals (Reheis, et aI, 
1989). Variability is an important factor when classifying soil and becomes a major 
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obstacle to overcome and/or incorporate when devising classification systems. The 
values of the properties chosen for a proposed classification system must be those that are 
easily agreed upon by many individuals observing the same soil profile. 
National and regional soil judging contests provide a valuable source of infonnation 
which can be used to compare soil jUdging experience and contest scores. This 
infonnation can be used to determine if experience increases accurracy in making 
decisions such as horizon boundary depths. Soil jUdging contest results have not been 
systematically studied. Studying scorecard answers from soil jUdging contests can aid in 
determining which soil properties are accurately described and should be used for soil 
classification purposes. 
THE SOIL SERIES 
The soil series is the lowest level of the classification system (Soil Survey Staff, 
1996). Differentialting characteristics of the series are based on the types and 
configuration of horizons (Brady and Weil, 1996). 
In the early half of the 20th century, soil series were described by a particular set of 
characteristics including but not limited to the composition of parent material, and ranges 
in properties such as soil texture, color,. and pH. The importance of anyone characteristic 
within a set varied with each grouping (Ableiter, 1949). All the soils within a given 
series, below plowing depth, did not vary substantially in differentiating characteristics or 
in the configuration of genetic horizons (Simonson, 1964). Soil texture, color, structure, 
geology of soi] material, horizon arrangement, number of horizons, chemical 
composition, and horizon thickness are those key properties which Marbut considier,ed 
important for the differentiation of a soil series (Smith, 1983). Although little has been 
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added to the description of a series since their development, emphasis in the second half 
of the century has focused on current ranges of properties and not on surface properties 
assumed to be removed by erosion. 
Wilding, et al (1983) state the purpose of mapping is to take data and experience 
obtained from one place and apply it to other areas. Devising an approach to grouping 
soil by using observable key soil-related properties fulfills this purpose. Currently, soils 
are separated by foHowing the Keys to Soil Taxonomy (Soil Survey Staff, 1996). Soils 
are then placed in the series whose descriptive range fits the soil being classified. This 
method of placement contradicts the unifying concept ofthe soil series by using best-fit 
to place the soil in a series. The unifying concept ofthe series are the series properties 
and they should be applied to grouping the soiL 
NINE OBSERVABLE SOIL-RELATED PROPERTIES 
Introduction 
Of all the soil-related properties, field observable and textural properties are the most 
obvious to users of soil information and soil classifiers. The most obvious properties are 
the simplest to communicate. Visual keys are useful in speeding field identification. The 
least transient soil properties and features are the best criteria for classification (Bridges, 
1970). 
Soil texture, color, structure, depth, slope gradient, landform/site position,. number of 
soil horizons, parent material, and drainage class were chosen as the nine observable and 
textural soil properties most important in distinguishing characteristics of a sad series 
(Smith, 1983). In addition, the properties were chosen for the ease of identification. 
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Soil Texture 
Soil texture is tbe attribute most often used to characterize a soil's physical makeup 
(Hillel, 1982). Using particle size distribution, other properties can be estimated for a 
soiL Sandy soils tend to exhibit a low cation exchange capacity (CEC) due to the 
relatively small surface area of sand grains. With their large surface area, clayey soils 
generally exhibit a higher CEC. Particle size distribution influences soil characteristics 
including hydraulic conductivity, water holding capacity, penneability, surface runoff, 
and leaching potentiaL Soil texture is often the first and most significant property 
investigated. Aside from the surface layer, texture is not readily a1.tered, so it is 
considered a fundamental soil property (Brady and Weil, 1996). 
Twelve textural groups are used to describe soil horizons. At the family level of 
classification, the family particle size triangle consists of seven groups. In the family 
particle size class, particle siz,e distribution is obtained from the control section which 
may include a range of textures. 
LandfonniSite Position 
Pedologists have recognized that soils are systematically related to the landscape 
(Wilding and Drees, 1978). Although not a soil characteristic, landfolID is part of the 
three dimensions of soil volumes and as such is included as a soil-related property 
(Bushnell, 1927). As a topographic feature, landfonnlsite position is considered one of 
five major soil fonning factors. Coupled with slope, landscape position affects soil water 
movement and surface runoff. LandfolID. and landscape positions of local areas have 
considerable influence on the distribution of soils with specific properties (McCracken 
and Helm, 1994). However, con-elation between landscape position and particle size 
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distribution has not been clearly established. In a study of soil variability and pareillt 
material unifonnity, Stolt, et al (1993) found that variability in particle size distribution 
and elemental composition attributed to landscape position was minimal «8%), 
suggesting that parent material differences or horizon differentiation may be more 
important in explaining spatial variability in soils than landscape position. 
Smith (1986) remarked that if a series occurred on two different landscape positions 
that differences in positions in the landscape indicated differences in the behavior or the 
genesis of the soil and should be used to separate this soil into two series. Smith (1986) 
noted that identification of a single series in different landscape positions suggests that 
neither genetic nor use relationships of the soil have been studied thoroUghly. 
Depth of Soil 
Soil depth is a readily measureable property. Many people viewing the same soil can 
detennine soil depth directly. Depth of soil is a key consideration for agricultural 
applications such as detennining crop type to be grown. Deep soils have a greater 
potential moisture-holding capacity comp,ued to shallow soils (Brady and Weil, 1996). 
Soil depth refers to the depth at which root penetration is strongly inhibited because of 
physical or chemical limitations. The variation in potential root penetration depths of 
different crops, varieties and plant species is largely ignored (always assumes a deep 
rooted crop) by the five divisions of soil depth. The 5 divisions of very shallow, shallow, 
moderately deep, deep, and very deep oorrespond to soil depths of <25 ern, 25 - 50 em, 
50 - 100 em, 100 - 150 em, and 2:150 em respectively (Soil Survey Staff, 1993). Depth 
ranges are a standard guide. Healthy plants have deep, vigorous feeding root systems 
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compared to the roots oftmdemourished, unhealthy plants whose roots are dwarfed by 
shallow soils (Phillips Petroleum, 1963). Root penetration is, in part, dependent on the 
plant species. Some species are typically deep-rooted and are used to standardize soil 
depth (Meyers and Anderson, 1939). Both winter wheat and sorghum grow in Oklahoma. 
The root system of winter wheat reaches its highest absorption level between 1.1 to 1.2 
m. This level is the typical depth to which many roots penetrate (Weaver and Bruner, 
1927). The root system of winter wheat reaches a maximum depth of 1.5-2.1 m. The 
root penetration of sorghum is slightly less than winter wheat and reaches the highest 
absorption level between 0.9-1.2 m. and has a maximum root penetration depth of 1.4-1.8 
m (Weaver, 1926) .. 
Number of Layers 
Subsurface diagnostic features are not always obvious to the untrained eye. 
Subsurface horizon suffix letter designations are subjective, even among professional soil 
scientists. For these reasons, master horizons including concurrent layers and lithologk 
discontinuities are used to distinguish layers in tlills study rather than master horizons 
subdivided by subsurface horizon suffix letter designation combinations. 
The number of soil horizons or layers aids in determining the genesis of the soil, and 
paired with textur,e, can indicate lithologic discontinuities. Drees and Wilding (1973) 
found that geomorphic and pedogenic studies emphasize the importance of 
recognizing lithologic and stratigraphic discontinuities in soil profiles. Drees and 
Wilding (1973) also found that multiple interpretations of genesis are dependent upon 
whether or not a discontinuity is identified. 
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Soil Structure 
One of the most important physical properties determining productivity is soil 
structure (Kohnke, 1986). Soil structure refers to the arrangement of soil particles and is 
dependent on soil forming conditions. There are four primary structure shapes including 
spheroidal, platy, prismlike, and blocklike. Type of structure can be an indication of 
other soil conditions. Many surface soils high in organic matter have spheroidal (crumb) 
structure, especially grasslands and soils with earthwonn activity. Platy (platelike) 
structure is found in surface horizons of forest soils and in clayey soils compacted by 
heavy machinery. Columnar (prismlike) structure in subsoils is associated with high 
sodium content. Prismatic structure is common in arid and semiarid regions and often 
accompany shrink-swell clay types. Most subsoils contain block-like structure (Soil 
Survey Staff, 1993). 
The degree of structural development is influenced by soil drainage, aeration, and root 
penetration (Brady, 1996). Well-structured soils are less prone to erosion and aid in 
increasing crop yields (Bridges, 1970). Structure influences hydraulic conductivity, root 
penetration, heat transfer, aeration, porosity, and hydrological, engineering, agricultural 
and land use considerations. Fanning practices such as plowing and cultivation change 
and often degrade soil structure. 
Soil Color 
Soil color provides insight to soil forming pl'Ocesses. Dark colors can indicate high 
organic matter content, light gray colors suggest leaching of ,cations, red colors indicate 
iron oxide content, blue-gray tones and redoximorphic features indicate a seasonal excess 
of water during soil formation (K:ohnke, 1986). The importance of soil color in a profile 
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is to distinguish layers in soil. Inferences are then made on other profile characteristics 
(Melville and Atkinson, 1985). Color, such as black for manganese oxide and green for 
glauoonite can indicate the soil mineralogy (Brady and Weil, 1996). 
Soil Parent Material 
Parent material influences soil particle size distribution and weathering and is directly 
related to the mineralogical composition of the soil (Cady, 1967). Geologic material was 
one of the original eight characteristics used to distinguish soil series (Smith, 1983). 
Parent material detennines or produces particular soil textures. The geologic time of soil 
fonnation can be detennined by knowing the type of soil parent material. Depth of soil 
and soil pH can be influenced by soil parent materiaL Weathering of parent material such 
as granite can produce acidic soil conditions just as basalt can produce basic soil 
conditions. Coarse grained rocks have a higher weathering rate than finer grained rocks 
(Buol, et aI, 1989). 
Drainage 
Drainage capabilities of a soil, coupled with landform/site position and slope are 
crucial in crop selection and other land uses. The success or failure of a chosen land use 
including roadway and building construction is dependent to a large extent on the soil's 
wetness class. 
The lateral ground surface and depth relationships comprising the soil catena are 
greatly influenced by the internal soil drainage. Soils in higher landscape positions are 
well-drained becoming poorer drained downslope. SoH drainage is also reflected in the 
soi] COlOf.. The catena progression relates soil drainage to landscape position. The higher 
landscape positions are usually well-d.rained soils with oxidized red colors, becoming 
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mottled in the zone of a fluctuating water table in lower landscape positions. Gleyed 
colors are found at the base of the slope where the soil is poorly drained (Birkeland, 
1984). 
Types of vegetation that will grow in an area are influenced by the drainage ability of 
a soil. Water-tolerant plants including rice and wetland forest species thrive under 
excessively moist conditions and are often used to identify wetlands. Most terrestrial 
plants do not thrive in these conditions due to poor aeration with an inadequate supply of 
oxygen for respiration (Brady and Weil, 1996). 
Slope 
As a topographical feature, slope is part ofthe five main soil fonning factors. 
Gradient, curvature, length and aspect comprise slope (Soil Survey Div. Staff, 1993). 
Soil temperature and moisture are influenced by the slope of the land. Generally, soils on 
south-facing slopes are warmer, have less moisture and organic matter, and are shallower 
than soils on north-facing slopes (Brady, 1996) in the northern hemisphere .. Slope often 
detennines the amount of surface water runoff. Generally, soils on steep slopes are prone 
to higher runoff rates and less infiltration than soils on gentler slopes. 
SOIL TAXONOMY 
The string of tenns that comprise the taxonomic classification of a soil (Soil Survey 
Staff, 1996) reveals many specific soil properties and is accessible iftenninology is 
known for both the individual formative element and the whole unit. A prefix placed in 
one part of the taxonomic classification has new meaning when located in a different part 
of the classification. The tenus themselves are numerous and cumbersome. Meanings of 
these terms are not readily apparent and diminish the value of utilizing the classification 
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system. When attempting to apply the classification system in the field, many qualifying 
conjunctions make it difficult to accurately follow the Keys To Soil Taxonomy (Soil 
Survey Staff, 1996). Required data are not readily available in the field, forcing the user 
to make assumptions in order to classify the soil. 
The user of soils information may want basic soil property data to make an overall 
assessment of the soil before committing further resources to the project (Milburn, et aI, 
1988). A simplified approach to classifying soil that would meet the user's needs would 
entail the use of 1) measureable soil properties whenever possible to ensure agreement 
among different people viewing the same soil, 2) observable soil properties to include 
users who may not have laboratory data available to them, 3) properties least apt to 
change over time, and 4) soil property values (for example, where soH depth is the 
property, the soil property values would be very deep, deep, moderately deep, shallow 
and very shallow) rather than techl1icaljargon that few can decipher. 
Many individuals from various countries have contributed to current knowledge on 
soils. Concepts related to classification systems outside the U.S. are valuable as they 
helped mold present concepts in U.S. classification. It was estimated that Keys to Soil 
Taxonomy (Soil Survey Staff, 1996) would be utilized outside of the U..s. The fact that 
other countries have developed their own system of classification is evidence to the 
contrary. In 1961, the Food and Agriculture Organization (FAO) and the United Nations 
Educational, Scientific and Cultural Organization (UNESCO) collaborated on a soil map 
project that would correlate soil units on a global scale. The purpose of this project was 




Surveys and Scorecards 
CHAPTERll 
MATERIALS AND METHODS 
Soil pits used for the contests were described by several professional soil scientists 
who together reached a general concensus before filling out the answer key. Each soil 
scientist contributed and discussed rus/her observations until a cooperative agreement was 
reached. 
Information obtained from 2 national and one regional soil jUdging contest was used 
to examine the relationship between levels oflmowledge and correct answers, and the 
level necessary to accurately detennine soil profile characteristics. 
The 1996 national contest held in Stillwater, OK consisted of 4 contest soil pits, 17 
teams and 67 team members. Participants were presented with a survey coded to match 
the student's scorecards (Figures 1 and 2). The survey requested infonnation from the 
student including the number of years spent judging soil. Soil profiles used in the 4 
contest pits included Konawa (Fine-loamy, mixed, thennic Ultic Haplustalf), Grainola 
(Fine, mixed, thermic Udertic Haplustalf), Mclain (Fine, mixed, thermic, Udertic 
Argiustoll), and Bethany (Fine, mixed, thennic Pachic Paleustoll) series. 
For the contests, students were separated into 8 groups .. Two groups (A and B) judged 
1 pit during the 50 minutes allowed per pit. Groups A and B rotated turns in the pit 
following the time schedule of 5 minutes in, 5 minutes out, 10 minutes in, 10 minutes 
out,and a 20 minute free-for-all. The 1997 national contest followed a slightly different 




3611-1 NATIONAl INTERCOLLEGIATE SOIL JUDGING CONTEST 
OKLAHOMA STATE UNIVERSITY, STILLWATER 
Site Nwnber _ _ _ 
Contest ID ___ _ 
Part L SOfL MORPHOLOGY 
Describe ___ minerol horizons \vithin a depth of _ centimeters. 
Horizon BoundsI)' BOWldary Clay 
Prefix Master Sub No. Depth 




Part II. SITE CHARACTERISTICS 














8 . Parent Material (5 each) 
__ Alluvium 
__ Residuum 
__ Eolian sand 






(.I) Hue Value Chroma 
(2) (2) (2) 
C. Slope Gradient (5) 
_ _ 0-1% _ _ 8-12% 
1-3% 12-20% 
__ 3-5% __ 20-45% 
_ _ 5-8% __ 245% 
Redox 
Features 




TOTAL ___ _ 
Structure 
Abundance Contra51 Gr-adc Shape 
(2) (2) (2) (2) 
PART 1 SCORE _ _ _ _ 
PART II SCORE _ _ _ _ 
Score 
Fi~ure 2. National contest scorecard from 1996 back side 
PART III. SOIL TAXONOMY 
A. Diagnostic Surface Horizons (10) 
__ Mollic epipedon 
__ Ochric epipedon 
__ Umbric epipedon 
None 
B. Subsurface Horizons and Features (10 each) 
_ _ Argillic Natric 




C. Order (10) 
Alfisol 
Entisol 




PART IV . INTERPRETATIONS 
A. Hydraulic Conductivity/Surface (5 ) 
_ _ High 
Moderate 
Low 
C. Water Retention Diff. (5) 
__ Very High c 30 cm 
__ High 22.5 - 30 cm 
Medium 15 - 22.5 cm 
Low 7.5 - 15 em 
__ Very Low < 7.5 cm 
E. Surface Runoff (5) 
Ponded 
__ Very Slow 
Slow 
Medium 
_ _ Rapid 




D. Family Particle Size Class (5) 
PART III SCORE 
B. Hydraulic Conductivity/Soil (5) 
_ _ High 
Moderate 
Low 
D. Wetness Class (5) 
Class I: c 150 cm 
Class 2: 100 - 150 cm 
Class 3: 50 - 100 em 
Class 4: 25 - 50 em 
Class 5: < 25 em 




minute free for aU. After 50 rninu[es, all groups rotated to the next soil pit. This 
schedule was followed until all groups had judged all 4 soil pits. 
Soil properties on the scorecards included but were not limited to master horizon letter 
designations, depth of each boundary, texture, hue, value, chroma, structure grade and 
shape for each horizon, slope, site position, wetness class, and parent material. Students 
were equipped with clinometers or Abney levels to determine slope for the contest pits. 
Two rods were set up near each pit for the student to measure slope. Choices on 
scorecards were 8 slope ranges, in percent. 
Scorecard and survey data were entered into an Excel (for Windows) 
spreadsheet. Point totals of each category for each pit were cross-referenced with that 
judger's number of years of judging experience taken from the individual surveys. 
The] 996 regional soil judging contest held in Lubbock, Texas consisted of 4 contest 
soil pits, 7 teams, and 28 team members. Survey questions and scorecard properties 
studied were the same as for the 1996 national contest Figures 3 and 4 represent the 
scorecards used in the contest. Soils of the 4 contest pits included the series Randall 
(Fine, montmorillonitic, thermic Ustic Epiaquert), Olton (Fine, mixed, superactiv,e, 
thermic Aridic Paleustoll), Weymouth (Fine, loamy, mixed, thermic Typic Ustochrept) 
mapped as Mansker (Fine-loamy, carbonatic, thennie Calciorthidie Paleustoll), and Berda 
(Fine-loamy, mixed, superaetive, thermic Aridie Ustochrept) mapped as Berthoud (Fine-
loamy, mixed, mesic Aridic Ustochrept). 
The 1997 national soil judging contest held in Madison, Wisconsin consisted of 4 
contest soil pits, 16 teams, and 63 team members. Survey questions and scorecard 




Contest TD __ _ 
Part 1. SOIL MORPHOLOGY 
SCORE CARD 
ASA REGION IV COLLEGIATE SOILS CONTEST 
TEXAS TECH UNIVERSITY 
Fall 1996 




TOTAL _ _ _ _ 
Describe ___ mmeral horizons \\ithin a depth of ___ centimeters. 
- . 
_ .. - - -
Horizon Distinctness 
of Boundary 
Master Sub No. Depth (2) 
(2) (2) (I) (em.) 
(2) 
(poss ible score 29 - points for each horizon) 
Part lI. SITE CHARACTERISTICS 
A. Site Position (5) 
__ Depression 
_ _ Floodplain 
_ _ Foots lope 
Stream terrace 
_ _ Upland 
B. Parent Materia[ (5 each) 
Alluvium 
___ CollU\~um 
_ _ Residulln 
__ Eolian deposits 




Figure 3. Regional contest scorecard from 1996 - front side 
Te;-.1ure 
(4) 
Color Redox Structure 
Features 
Hue Value Chroma AbundlUKe 
(2) (2) (2) (2) 
C. Slope Gradient (5) 
_ _ 0-1 % __ 8- 12% 
1-3% 12-20% 
3-5% 20-45% 
- - - -
5-8% _ _ . >45% 
Contrast Grade Shape 
(2) (2) (2) 
. -
-
PARl I SCORE ___ . __ _ 
D. Erosion 
_ _ Class I 
__ Class 2 
Class 3 
__ . C 1a5s4 
PART II SCORE ___ _ 
Figure 4. R,e~onal contest scorecard from 1996 back side 
PART III. SOIL TAXONOMY 
A. Diagnostic Surface Horizons (10) 
__ Mollie epipedon 
__ Ocl:nic epipedon 
None 
B. Subsurface Horizons and features (10 each) 









_ _ Ineeptisol 
Molliso! 
VertisoI 
PART lV. INTERPRETATIONS 




C. Water Retention Diff. (5) 
__ Very High 30 em 
_ _ High 22.5 - 30 ern 
Medium 15 - 22.5 em 
Low 7.5 - 15 cm 
__ Very Low < 7.5 em 
E. Surface Runoff (5) 
Ponded 










PART III SCORE 




D. Wetness Class (5) 
Class 1: 2': 150 em 
Class 2: 100- 150cm 
Class 3: 50 - 100 em 
Class 4: 25 - 50 em 
Class 5: < 25 em 
PART IV SCORE 
5 and 6 represent the scorecards used in the contest. Soil series as represented by the 
contest pits included 2 soils of Kidder (Fine-loamy, mixed, mesic Typic Hapludalf), 1 
Plano (Fine-silty, mixed, superactive, mesic Typic Argiudoll), and I Kegonsa (Fine-silty 
over sandy or sandy-skeletal, mixed, mesic Mollie Hapludalt). 
A statistical analysis program; SAS version 6.11 for Windows was used to determine 
means, mean separation (Duncan), and percent observations. The purpose of this part of 
the study was to see if there was a relationship between the number of years of soil 
judging experience and percentage of correct answers .. Additionally, we wanted to 
evaluate the percentage of people scoring ~80% correct (8 out of 10 or 16 out of 20 
points) in each soil property being studied .. For soil property categories worth 8 points 
total the student scored in 2 point increments. In these categories we were interested in 
the percentage of people scoring at least 75% correct (6 out of 8 points). This 
infonnation will aid in determining wruch soil properties are readily observed in a soil 
profile by trained individuals. 
SASlData Analysis 
Of the 67 participants in the 1996 National Soil Judging Contest, 59 filled out and 
returned surveys. Only surveyed student data was analyzed. Soil judgers were separated 
into groups by experience, ~l year, 2 years, ~3 years judging experience. Soil property 
categories were then analyzed by experience. 
Of the 28 participants in the 1996 Regional Soil Judging Contest, 22 filled out and 






NATIONAL SOIL JUDGING SCORECARD 
UW-RlVERFALLS AND UW-MADISON 
APRIL 25, 1997 
Describe horizons to a depth of cm. Nail is in third mineral horizon at cm. 
I. Soil Morphology 
A. B, e D, 
HORIZON TEXTURE COLOR STRUCTURE 
Muter Master Sub. No. Lower Dist Sand Clay Coarse Class Huc Value Chroma Grade Shape 
P.M. Ltr. (2) (2) Depth (2) 0/. 0/. Frag. (2) (2) (2) (2) (2) (2) 
(2) (2) (em) (+-5) (+-5) (2) 
(2) (2) (2) 
- - - -- --- -- - -





Moist Ahun- Contrast 
Strength dance (2) 
(2) (2) 
- -- - ---- _._ -
- ---- ---- - -
PAGE TOTAL 
---
Figure 6. National contest scorecard from 1997 - back side 
II. Site and Soil Characteristics 
A. Parent Material (5-15) 
Recent alluvium 
Glacial outwash 




__ Beach deposit 
Colluvium 
Residuwn 





tv __ Beach ridge 
J:o Sanddlme 
__ Lake plain 
__ Loess hillslope 
_ _ Outwash pluin 
_ _ Till plain/drumlin/moraine 
Kame/esker 
2. Erosional 
__ Upland headslope 
_ _ Upland sideslope 
__ Upland lIoSl.lslope 
lnter/1uve 



























L Soil Welness Class (5) 
__ (> 150 em) 
(lDD-150 em) 
_ _ (50-99 em) 
__ (25-49 em) 
__ «25 em) 
J Et'footive Soil Depth (5) 
__ Very Deep (> 150 em) 
__ Deep (100-150 em) 
__ Mod Deep (50-99 em) 
__ Shallow (25-49 em) 
__ V Shallow (<25 em) 
.~ 
Ill. Soil. Classilicatioll 



































Figure 6. National contest scorecard from 1997 - back side- continued 








K. Water Retention Difierence (5) 
_ _ Very low « 7.5 cm) 
__ Low {7.5-14.9 em) 
__ Mod. (15-22 .9 cm) 





F. Particle Size Class (5) 
, 
groups by experience, ~1 year, and ~2 years judging experience. Soil property categories 
were then analyzed by experience. 
All 63 participants in the 1997 National Soil Judging Contest filled out and returned 
surveys. Judgers were separated into groups, ~l year, 2 years, and ~3 years soil judging 
experience. Soil property categories were then analyzed by experience. 
NINE OBSERVABLE SOIL-RELATED PROPERTIES 
Soil-related properties and features for each of the 577 soil series of Oklahoma 
obtained from the United States Department of Agriculture (USDA) series description 
sheets (USDA-Natural Resources Conservation Service) were entered in a Paradox for 
Windows version 5.0 database. Soil properties and features entered were obtained from 
the typical pedon and the range of characteristics description. The 577 soil series of 
Oklahoma were sorted based on the individual values of each soil property. Soil depth, 
drainage class, slope, soil color (hue, value and chroma), parent material, site position, 
texture, structure (grade and shape), and number of horizons were the soil properties 
chosen for this study. Every combination of the chosen sortable soil properties used in 
this study separated the 577 series into groups. Soil properties used in the groupings 
were compared to their taxonomic classifications (Soil Survey Staff, 1996) from the order 
to the family levels to evaluate whether the chosen soil properties used in this study are 
clearly presented in the classificatiton. 
Master horizons were chosen for this study. Master horizons including transition 
horizons, lithologic discontinuities and concurrent (formed at the same time) horizons 
were recognized as separate master horizons. The number of master horizons in a soil 
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series were sorted by the number of master horizons represented in the typical pedon; 1, 
2,3,4, 5, 6, or 7. Soil depth ofthe typical pedon was sorted by the 5 values of very deep 
(;:::150 cm), deep (100-150 cm), moderately deep (50-100 cm), shallow (25-50 em), and 
very shallow «25 cm). Criteria for master horizons and depths follow those given in the 
Soil Survey Manual (Soil Survey Div. Staff, 1993). Soil series were sorted into one of the 
6 drainage categories. Drainage values consisted of excessively drained, wen drained 
(water table >91.4 cm), moderately well dramed (water table between 45.7 and 91.4 em), 
somewhat poorly drained (water table between 22.9 and 45.7 em), poorly drained (water 
table between 0 and 22.9 em) and very poorly drained (Soil Survey Div. Staff, 1993). 
Soils were sorted based on moist value and chroma soil colors of the typical ped~n A 
horizon at the 3/3 (value/chroma - Munsell Color Chart) level. Soils with A horizons of 
<5,3/3 were sorted by whether moist values and chromas of <5,3/3 extended below the A 
horizon. Texture was sorted by the family particle size class (Soil Survey Staff, 1996). 
Structure shapes of subangular blocky, angular blocky, prismatic, platy, granular, and 
crumb were sorted based on the center master horizon in the typical pedon. Slope was 
sorted based on the slope gradient allowed for each soil series. Site Position was sorted 
based on the site position in which each soil series can be found. 
COMPARISON WITH KEYS TO SOIL TAXONOMY 
Serting soil series by the chosen key soil properties in this study results in groupings 
of soils for each value. Every combination of each set of values separated the 577 series 
intO' soil property combinations. 
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Taxonomic classifications of the resultant soil property combinations were then 
compared to the Keys To Soil Taxonomy (Soil Survey Staff, 1996). Levels of 
classification studied were order, suborder, great group, subgroup, and family. The 577 
series were sorted by their subgroup taxonomic classifications limiting our camparisons 
to only the subgroups associated with the 577 series.. The subgroups were divided into 
their respective prefixes starting at the order level of classification and ending with the 
family level (Soil Survey Staff, 1996). Comparisons were made at each level of 
classification to evaluate if the 9 properties under study were readily apparent in the Keys 





RESULTS AND DISCUSSION 
1996 National Soil Judging Contest - Stillwater. Oklahoma 
The 1996 national contest population contained 59 surveyed students; 26 had::;;l year, 
18 had 2 years, and 15 had ~3 years of soil judging experience. Each soil judger 
described 4 pits. Each student to pit combination was treated as a separate individual for 
statistical analysis. Fifty-nine surveyed soil judgers, each jUdging 4 pits were referred to 
as 236 "students" (student to pit combination). The following national contest statistical 
data are based on 236 "students" (Appendix A). 
1997 National Soil Judging Contest - Madison, Wisconsin 
The 1997 national contest population contained 63 surveyed students; 15 had ::;1 year, 
25 had 2 years, and 23 had ~3 years of soil jUdging experience. Each soil judger 
described 4 pits. Each student to pit combination was treated as a separate individual for 
statistical analysis. Sixty-three surveyed soil judgers, each judging 4 pits were referred to 
as 252 "students" (student to pit combination). The foUowing national contest statistical 
data are based on 252 "students" (Appendix B). 
Values for soil properties changed with each pit. Pit 1 contained 5 horizons. Pits 2, 3, 
and 4 contained 6 horizons. Scores for properties including master horizon, boundary 
depth, texture, color, and structure had points which changed from pit 1 to pits 2, 3, and 
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4. The parent material category had total points which changed from pits 1 and 2 to pit 3 
to pit 4. 
1996 Regional Soil JUdging Contest - Lubbock, Texas 
The 1996 regional contest contained 22 surveyed students; 12 had 51 year, and 10 had 
;::::2 years of soil judging experience. Each student judged 4 soil pits. Each student to pit 
combination was treated as a separate individual for statistical analysis providing 88 
"students" (student to pit combinations). The following statistical data are based on 88 
"students" (Appendix C). 
Master Horizons 
1996 National Soil JUdging Contest 
The master horizon column was worth 10 points for each pit. Seventy-four percent of 
the 5 1 year of experience students scored ~80% correct in this category. The highest 
frequency of 44 occurred at 8 points. Seventy-four percent of the 2 years of experience 
students scored ~80% correct. The highest frequency of 29 was at 10 points. Seventy 
percent of the ~3 years of experience students scored ~80% correct for this category. The 
highest frequency of 24 was at 10 points. The sample mean for students with 2 years 
experience is slightly higher than those with 51 year and ~3 years of experience. The 
population mean for the master horizon category was 8.0 with a standard deviation of 
1.94 (Tables 1 and 2). Separation of means (Duncan) indicated no difference between the 
51, 2 and ~3 years of experience groups at a 0.05 significance level. 
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Table 1, Summar): - SQil12IQ]lem me!!JlS for Sl!lf;;h f;;Qllltest b~ ~X1H::ri~ru;Sl. 
"Contest Exper (yrs) N MAS 10 DEPTH 8 TEX20 HUEIO VALUEIO CHROMA 1 0 
1996 Nat'} ::;1 104 8.0 2.4 7.7 5.9 6.9 4.4 
2 72 8.1 2.7 8.8 6. 1 7.7 4.6 
~3 60 8.1 2.7 10.6 7.3 6.9 4.4 
STRGIO STRSI0 PM5 SLPE5 SITEPOS5 WETCLASS5 
::;1 104 5.2 5.6 3.9 4.2 1.6 3.6 
2 72 5.7 5.8 4.0 4.3 2.3 3.9 
~3 60 6.1 5.7 3.8 4.5 2.0 3.6 
N BOUND.DIST.BY6 N BOUND.DIST.BY8 
::;1 26 2.2 78 3.4 
2 18 2.6 54 3.8 
~3 15 1.7 45 3.6 
MAS 10 DEPTHS TEXI.O HUEIO VALUEIO CHROMA I 0 
1997 Nat'l ::;1 15 7.6 4.1 3.7 6.4 5.5 5.3 
2 25 8.1 3.9 3.9 7.8 6.4 S.4 
~3 23 8.2 4.8 4.4 7.2 7.0 5.0 
STRGI0 STRSI0 PM IO PMJ5 
::;1 15 5.2 8.0 8.3 6.7 
2 25 6.2 7.8 8.4 8.4 
8 23 6.2 7.4 7.6 8.9 
MAS12 DEPTH I 0 TEXI2 HUEI2 VALUE12 CHROMA I 2 
::;1 45 9.8 3.8 7.0 10.3 8.5 7.2 
2 75 10.5 4.6 7.5 10.1 8.6 7.8 
~3 69 10.4 4.8 7.3 lOA 9.1 7.3 
STRG12 STRSI2 N STRGIO 
::;\ 45 6.5 8.1 30 2.3 
2 75 7.8 8.4 50 3.5 
~3 69 7.7 8.0 46 2.5 
SLPE5 SITEPOS5 FPS5 WETCLASS5 SOILDS 
::;1 60 3.4 3.9 1.8 3.8 4.6 
2 100 4.4 4.0 3. 1 4.0 4.7 
~3 92 4.0 3.6 2.4 4.0 4.7 
MASIO DEPTH 8 TEX20 HUEI0 VALUEIO CHROMA 10 
1996 Reg'l :0::;1 48 8.5 4.5 12.6 5.8 6.9 6.9 
~2 40 8.8 4.1 12.7 5.3 6.4 6.6 
STRGW STRSI0 PMS SLPE5 SITEPOS5 WETCLASS5 
::;1 48 4.9 5.7 3.7 4.0 4.2 3.4 
~2 40 6.2 5.4 3.6 4.3 4.3 3.4 
oIMAS lO=master horizons-I 0 points, MAS 12=masler horizons-I 2 points, DEPTH8=boundary depth-8 points, DEPTH 10= boundary 
depth-IO points, TEX20=texture-20 points, TEX 12=lexture-12 points, TEXIO=texture-l0 points, HUEI O=hue-I 0 points, 
HUE 12=hue-12 points, V ALUEI O=value-I 0 points, V ALUE12=value-12 points, CHROMA IO=chroma-l 0 points, 
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Table 1. continued 
CHROMA 12q:hroma-12 poin1.'l, STRGl O-structure grade-I () points, STRGl2-structu~e grade-I 2 points , STRSl O=structllre shape-
10 points, STRSl2=struclUre shape-12 points, PM5=parent material-5 points, PM I O=parent ma~erial- l O points, PM15=parent 
material-15 points, SLPE=slope-5 points, SITEPOS5=si te position-5points, WETCLASS5=wetness class-5 points, fPS5=family 
particle size cl ass-S points, BOUND. DlST. BY6=boundary distinguished by-6 points, BOUND. DIST. BY8=boundary 
distinguished by-S points, SOILD5=soil depth-5 jloints, N=number of observations. 
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Table 2. Means and standard deviation for soil properties in 3 soil jud2ing: contests. 
1996 National Soil Judging Contest 
Variable (Total Points) Population Mean Std. Deviation 
Master Horizons (10) 236 8.0 1.94 
Boundary Depth (8) 236 2.6 1.86 
Boundary Distinguished By (6) 59 2.2 1.22 
Boundary Distinguished By (8) 177 3.6 1.90 
Texture (20) 236 8.8 5.66 
Hue (10) 236 6.3 2 .. 90 
Value (10) 236 7.1 2 . 18 
Chroma ( 10) 236 4.4 2.78 
Structure Grade (10) 236 5.6 2.41 
Structure Shape (10) 236 5.7 2.08 
Parent Material (5) 236 3.9 2.08 
Slope (5) 236 4 .3 1.72 
Site Position (5) 236 1.9 2.44 
Wetness Class (5) 236 3.7 2.21 
1227 National SQil Jugging Contest 
Variable (Total Points) Population Mean Std. Deviation 
Master horizons (10) 63 8.0 1.34 
Master horizons (\2) 189 10.3 1.89 
Boundary depth (8) 63 4.3 1.52 
Boundary depth (10) 189 4.5 1.99 
Texture (10) 63 4.1 2.7 1 
Texture (12) 189 7.3 2.35 
Hue (10) 63 7.3 2.55 
Hue (12) 189 10.3 1.99 
Value (10) 63 6.4 2.35 
Value (12) 189 8.8 2.55 
Chroma(lO) 63 5.2 2.01 
Chroma ( 12) 189 7.4 2.66 
Structure grade (10) 63 6.0 2.23 
Structure grade (12) 189 7.4 2.47 
Structure shape (10) 63 7.7 1.84 
Structure shape (12) 189 8.2 3.13 
Parent material (5) 126 2.9 2.48 
Parent material (10) 63 8.1 3.17 
Parent material (15) 63 8.2 3.95 
Slope (5) 252 4.0 2.00 
Site position (5) 252 3.8 2.13 
Family particle size (5) 252 3.5 2.50 
Wetness class (5) 252 3.9 2.06 
Soil depth (5) 252 4 .7 1.22 
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-Table 2. continued. 
Variable 
Master horizons (10) 





Structure grade (10) 
Structure shape (10) 
Parent material (5) 
Slope (5) 
Site position (5) 
Wetness class (5) 









































1997 National Soil JUdging Contest 
Soil pits varied as to the number of horizons in each pit and therefore changed the total 
value of the soil property categories. For example, the master horizon category was 
worth 2 points for each horizon. Describing 5 horizons, the category was worth 10 
points, with 6 horizons, 12 pomts. Worth 12 points, the percentage of students scoring at 
least 80% resulted in fractions of points (9.6 points) which was not attainable in the 
contest. For this reason, the number of students scoring at least 10 out of 12 points 
(approx. 83%) was used. Likewise, in categories worth 8 points, the percentage of 
students scoring at least 75% correct (6 out of 8 points) was used" This method was 
applied to all categories in all 3 contests to obtain a category point value without 
fractions. 
The master horizon category was worth 10 points for pit 1 and 12 points each for pits 
2,3, and 4. For pit 1, 73% of the ~1 year, 92% of the 2 year, and 96% of the ~3 years of 
experience groups scored ~80% correct. Highest frequencies in pit 1 were at the 8 point 
mark. Sample means were high for all groups compared to other categories. The 
population mean was 8 with a standard deviation of 1.3 (Tables 1 and 2). Separation of 
means (Duncan) indicated no difference between the ~1, 2, and ~3 years of experience 
groups at the 0.05 significance level. 
For pits 2,3, and 4,44% of the ~1 year, 84% ofthe 2 year, and 80% ofthe ~3 years of 
experience groups scored ~83% correct. Highest frequencies in the 12 point pit were at 
the 12 point mark. Sample means were high for all 3 groups. The population mean was 
10 with a standard deviation of 1.8 (Tables 1 and 2). Separation of means (Duncan) 
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indicated a difference between the sl year and the 2 years of experience groups at the 
0.05 significance level. There was no difference between the 2 and ~3 years of 
experience groups at the 0.05 level of significance (Duncan). 
1996 Regional SoH Judging Contest 
The master horizon category was worth 10 points. Ninety percent of the :51 year of 
experience group scored ~80% correct. The higbest frequency was 23 at 8 points. Ninety 
percent of the ~2 years of experience group scored ~80% correct. The highest frequency 
was 21 at 10 points. The ~2 years of experience group had the highest sample mean. The 
population mean was 8.64 with a standard deviation of 1.59 (Tables 1 and 2). Separation 
of means (Duncan) indicated no difference between :51 and ~2 years of experience groups 
at a 0.05 significance level. 
SUtnn1ary 
In contests and practice pits, a nail was placed in the 3rd horizon and soil judgers were 
told how many horizons and to what depth in the pit they should describe. Since this 
information is given, it is unclear whether the soil judger would identify the horizons 
correctly lacking this information. The given infonnation limits the use of the contest 
results compared to actual soil field interpretation procedures. In both national contests, 
it appears that the percentage of students scoring at least 80% correct was higher in the 2 
most experienced groups, although separation of means did not identify this occurrence 
as being significant. Many students scored high in this category. By scoring high, these 
students indicated they were aware of major differences from one horizon to the next. 
Not scoring high could be due to difficulty in distinguishing horizons when a gradual or 
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-diffuse boundary is present. Low scores could also be due to confusing master horizons 
with transition horizons, where the latter displays properties from both the master horizon 
above and below. Since the majority of soil judgers recognize differences from one 
horizon to the next, number of master horizons is a property suitable for purposes of 
classification. The number of master horizons of the typical ped~n of each series is an 
important criteria in the 9 soil properties classification. 
Boundary Depth 
1996 National Soil Judging Contest 
The boundary depth category was worth 10 points for each pit. Since the lowest 
boundary was given to the soil judgers, the lowest boundary depth was not counted as, 
points for this study, making this category worth 8 points. Approximately 8.6% ofthe ~1 
year of experience students scored ~75% correct with a high frequency of 40 at 2 points. 
Approximately 9.7% of the 2 years of experience students scored ~7 5% correct with a 
high frequency of 29 at 2 points. Ten percent of the ~3 years of experience students 
scored ~75% correct with a high frequency of 30 at 2 points. The sample means for 
students with ~3 years of experience is higher than soil judgers with 2, then ~1 year of 
experience. The population mean for the category was 2.6 with a standard deviation of 
1.87 (Tables 1 and 2). Separation of means (Duncan) indicated no difference between the 
~ 1, 2, and ~3 years of experience groups at the 0.05 level of significance. 
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1997 National Soil Judging Contest 
Eliminating the lowest boundary (since it is given to the soil judgers), the boundary 
depth category was worth 8 points for pit 1 and 10 points each for pits 2, 3, and 4.. For pit 
t , 27% of the ~ l year, 16% of the 2 year, and 52% ofthe;?:3 years of experience groups 
scored ;?:75% correct. Highest frequencies, located at the 4 point mark, were 8 for the ~ 1, 
16 for the 2, and at the 6 point mark, 11 for the ;?:3 years of experience group. Sample 
means were 4.1 for the ~1 year, 3.9 for the 2 year, and 4.8 for the ;?:3 years of experience 
groups. The population mean was 4 with a standard deviation of 1.5 with higbest 
frequencies at 4 and 6 points (Tables 1 and 2). Separation of means (Duncan) indicated 
no difference between ~1, 2, and ;?:3 years of experience groups at the 0.05 signific.ance 
level. 
For pits 2,.3, and 4,9% of the ~l year, 12% of the 2 year, and 10% of the most 
experienced students scored ;?:80% correct. Sample means were 3.8 for the ~1 year, 4.6 
for the 2 year, and 4.8 for the ;?:3 years of experience groups. Highest frequencies of 17 
for the ~1 year, 37 for the 2 year, and 26 for the ;?:3 years of experience groups were at the 
4 point mark. The population mean was 4.5 with a standard deviation of 2 (Tables 1 and 
2). Separation of means (Duncan) indicated differences between the ~1 year and the 2 
years of experience groups and between the ~1 year and the ~3 years of experience 
groups at the 0.05 significance level. 
1996 Regional Soil Judging Contest 
The boundary depth category was worth 8 points. Thirty-three percent of the ~1 year 
of experience group scored ;?:75% correct with a high frequency of21 at 4 points . Thirty-
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five periCent oftbe;:::2 years of experience group scored ;:::75% correct with a high 
, ' 
frequency of 13 at 4 points. The group with the least amount of experience had the , .' 
highest sample mean. The population mean was 4.30 with a standard deviation of 2 . 11 
(Tables I and 2). Separation of means (Duncan) indicated no difference between 51 and 
~2 years of experience groups at the 0.05 level of significance .. 
Summary 
Soil judgers were expected to do well in distinguishing boundaries, since this category 
influences answers for other soil properties such as texture, color, and structure. A nail is 
placed in the third horizon in practice as well as contest pits. The nail serves as an aid in 
distinguishing horizons. When grading scorecards, soil judgers are given the benefit of a 
plus or minus centimeter range (usually 2-5 em). Their answer must fall within the 
allowed range to receive credit. Although some statistical data indicated a difference in 
means between experience groups, the means and the percent of people scoring at least 
75% correct was low. Increase in years of experience did not have a significant effect on 
scores. Incorrect boundaries imply that soil judgers are more likely to score inoorrectly in 
other important categories such as soil texture and structure. 
The pits used for the contests were described by several professional soil scientists 
who reached a general eoncensus before filling out the answer key. Each soil scientist 
contributed and discussed hislher observations until an agreement was reached. The 
horizon boundaries are therefore relative to the professionals selected. The professional 
soil scientists are not the same for each contest. The analysis of answers selected by 
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professionals is unknown. This unknown variance of professional answers should be 
quantified to detennine expectations for boundary answers for soil jUdging. 
Soil judgers will soon be ,employed and be asked to describe soils. There will not be a 
nail placed in the 3rd horizon for them nor win they be given the number of horizons to 
look for when they are asked to describe a soil. Ceasing the practice of placing the nail in 
the 3rd horizon and indicating how many horizons to look for may improve the student's 
observational skills. In soil jUdging contests, it is Up to the soil judger to decide how to 
separate the horizons bas,ed on a combination oftexture, color, and structure. A unifonn 
procedure is needed for identification ofbOLmdary distinctions. A uniform approach 
would separate the horizons by one property only or by a consecutive order of properties, 
or separate and record the boundaries of each property, then take the mean. Since 
students are unable to recognize boundaries of horizons as demonstrated by soil judgers 
scoring poorly in this category, boundary depth was not chosen as a feasible soil property 
for the pmpose of classification. 
Boundary Distinguished By 
1996 National Soil Judging Contest 
This category occurred only on the 1996 national contest scorecard. There were 2 
"boundary distinguished by" categories. One category was worth 6 points and 
represented pit B. Approximately 7.7% of the .::;1 year of experience students scored 
~80% correct with a high frequency of9 at 1 point. Five and a halfpercent ofthe 2 years 
of experience students scored 83% correct with a high frequency of 8 at 2 points. No 
student in the ~3 years of experience group scored ~83% correct in this category. The 
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highest frequency was 6 at 2 points. The 2 years of experience group had the highest 
sample mean. The population mean was 2.19 with a standard deviation of 1..22 (Tables 1 
and 2). Separation of means (Duncan) confirmed a difference between the 2 and ~3 years 
of experience groups at the 0.05 significance level. 
The second "boundary distinguished by" category, representing pits A, C, and D, was 
worth 8 points. Thirteen percent ofthe 51 year of experience students scored ~75% 
correct with a high frequency of 14 at each 3 and 4 points. Twenty percent of the 2 years 
of experience students scored ~75% correct with a high frequency of 11 at each 3 and 4 
points. Thirty-one percent ofthe ~3 years of experience students scored ~75% correct 
with a high frequency of 11 at 6 points. The group with 2 years of soil judging 
experience had the highest sample mean. The population mean was 3.55 with a standard 
deviation of 1.9 (Tables 1 and 2). Separation of means (Duncan) indicated no difference 
between 51,2 and ~3 years of experience groups at the 0.05 significance level. 
Summary 
The "boundary distinguished by" category represented the properties used by the soil 
judger to separate hislher boundaries. The soil judger could enter T, C, or S (texture, 
color, or structure) or any combination of these properties helshe felt separated one 
horizon from the next. Answers in this category were affected by where the student 
chose hislher boundary depths and should coincide with answers given in texture, color 
and structure categories. Overall, increase in years experience did not significantly affect 
scores. Students scored low in the "boundary distinguished by" category because it was a 
new category and not taken seriously. Including this category in the contest was an 
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attempt to identify what properties soil judgers were using to distinguish horizons. 
t ~ 
, t 
Unfortunately, "boundary distinguished by" was not included on scorecards of the I' 
regional 1996 or the national 1997 contests. Including this category in future contests 
would allow direct detailed information of how soil judgers separate boundaries. 
Texture 
1996 National Soil Judging Contest 
The texture column was worth 20 points. Twenty percent of the sl year of experience 
group scored ;?::80% correct with a high frequency of 30 at 8 points. Eighteen percent of 
the 2 years of experience group scored ;?::80% correct with a high frequency of 26 at 8 
points. Thirty-two percent ofthe ;?::3 years of experience group scored ;?::80% correct with 
a high frequency of 19 at 8 points. The;?::3 years of experience group had the highest 
sample mean, then the 2 year, then sl year of experience groups. The population mean 
was 8.8 with a standard deviation of5.66 (Tables 1 and 2). Separation of means 
(Duncan) confirmed a difference between the ;?::3 and 2 years of experience groups and the 
;?::3 and sl years of experience groups at a 0.05 significance level. 
1997 National Soil Judging Contest 
The texture category in pit 1, worth 10 points, resulted in 7% ofthe sl year, 12% of 
the 2 years, and l3% ofthe;?::3 years of experience students scoring ;?::80% correct. 
Sample means were 3.7 for the sl year, 3.9 for the 2 years, and 4.4 for the;?::3 years of 
experience groups. The population mean was 4.1 with a standard deviation of2.7 and 
highest frequencies at 4 and 6 points (Tables 1 and 2). Separation of means (Duncan) 
42 
indicated no difference between the ~l, 2, and ~3 years of experience groups at the 0.05 
',. 
significance levet 
For pits 2, 3, and 4 worth 12 points each, 13% of the ~l year, 25% of the 2 years and 
26% ofthe ~3 years of experience groups scored ~83% correct. Sample means were 7.0 
for the:S;1 year, 7.5 for the 2 years, and 7.3 for the ~3 years of experience groups. The 
population mean was 7.3 with a standard deviation of2.4 and highest frequencies at 6 and 
8 points (Tables 1 and 2). Separation of means (Duncan) indicated no difference between 
the :S;1, 2, and ~3 years of experience groups at the 0.05 significance level. 
1996 Regional Soil Judging Contest 
The texture category was worth 20 points. Forty-six p,ercent of the :S;1 year of 
experience group scored ~80% correct. The highest frequency was 15 at 16 points. 
Forty-three percent ofthe ~2 years of experience group scored ~80% correct with a high 
frequency of 12 at 12 points. The group with the most experience had the highest sample 
mean. The population mean was 12.6 with a standard deviation of 5.49 (Tables 1 and 2). 
Separation of means (Duncan) indicated no difference between the :$1 and ~2 years of 
experience groups at a 0.05 level of significance. 
Summary 
Students spend many hours practicing texturing soil both in the laboratory as well as 
in the field and therefore are expected to do well in this category. Means for scores of 
soil texJtur,e were expected to be closer to 8 out of 10 and 10 out of 12 points, respectively. 
Percentages of soH judgers scoring at least 80% correct should be closer to the 80% mark 
regardless of experience level. Increase in years of experience did not increase scores. 
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An exception was the 1996 national contest where a higher percentage of the most 
experienced group scored at least 80% correct. However, the means for soil texture are 
~ow. Soil texture is a very basmc property for students to identify. Great emphasis and 
importance are placed on soil texture with respect to use and management of soils. It is 
crucial that the student master the ability to texture soil. Students choose from 12 basic 
textural classes in addition to numerous sand-size and coarse fragment modifiers. Future 
research should focus on detennining if the 12 divisions currently used for the textural 
triangle are necessary for use and management interpretations. Using fewer broad soil 
textural categories may improve the soil judger's ability to detennme soil texture 
accurately without compromising land use int,erpretations. Low scores indicate soil 
texture is not a suitable property for classification purposes. However, the emphasis 
placed on particle size for use and management purposes supersedes the low scores, 
keeping it as a soil property important for classification purposes. 
Soil Color 
1996 National Soil Judging Contest 
The hue category was worth 10 points. Forty-three percent of the ~1 year of 
experience group scored ~80% correct with a high frequency of 31 at 8 points. Forty-
seven percent of the 2 years of experi,ence group scored ~80% correct with a high 
frequency of22 at 8 points. Sixty-five percent of the ~3 years of experience group scored 
~80% correct with a high frequency of 23 at 8 points. The ~3 years of experience group 
had the highest sample mean, then the 2 years, then the ~1 year of experience groups. 
The population mean was 631 with a standard deviation of 2.9 (Tables 1 and 2). 
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Separation of means (Duncan)confinned a difference between the ~3 and 2 year groups 
and between the ~3 years and ~1 year of experience groups at a 0.05 level of significance. 
The value column was worth 10 points. Fifty percent of the ~1 year of experience 
group scored ~80% correct with a high frequency of 35 at 6 points. Seventy-one percent 
of the 2 years of experience gmup scored ~80% correct with a high frequency of 33 at 8 
points. Fifty-two percent of the ~3 years of experience group scored ~80% correct with a 
high frequency of 19 at 8 points. The 2 years of experience group had the highest sample 
mean. The popUlation mean was 7.14 with a standard deviation of 2.18 (Tables 1 and 2). 
Separation of means (Duncan) indicated a differ·ence between the 2 and the ~1 and 
between the 2 and the ~3 years of experience groups at a 0.05 level of significance. 
The chroma category was worth 10 points. Twenty percent of the ~ 1 year of 
experience group scored ~80% correct with a high frequency of 29 at 4 points. Twenty-
two percent of the 2 years of experience group scored ~80% correct with a high 
frequency of 21 at 6 points. Seventeen percent of the ~3 years of experience group 
scored ~80% correct with a high frequency of 17 at 6 points. The 2 years of experience 
group had the highest sample mean, then ~3 years, then the ~ l year of experience groups. 
The popUlation mean was 4.4 with a standard deviation of2.78 (Tables 1 and 2). 
Separation of means (Duncan) indicated no difference between the ~l, 2, and ~3 years of 
experience groups at the 0.05 significance level. 
1997 National Soil Judging Contest 
The hue category was worth 10 points for pit 1 and 12 points for each of pits 2, 3, and 





of experience groups scored ~80% correct. Sample means for each group were 6.4 for 
the:::;1 year, 7.8 for the 2 years, and 7.2 for the;;:::3 years of experience groups. The 
population mean was 7.3 with a standard deviation of 2.6 willi highest frequencies at 4 
and 10 points (Tables 1 and 2). Separation of means (Duncan) indicated no difference 
between the :::;1, 2, and;;:::3 years of experience groups at a 0.05 significance level. 
For the 12 point pits, 69% of the :::;1 year, 73% ofthe 2 years, and 78% ofthe;;:::3 years 
of experience groups scored ;;:::83% correct. Sample means for hue were slightly over 10 
for each of the three groups. The population mean was 10 with a standard deviation of2 
and highest frequencies at 8 and 12 points (Tables 1 and 2). Separation of means 
(Duncan) indicated no difference between the :::;1, 2, and ;;:::3 years of experience groups at 
the 0.05 significance level. 
The value category was worth 10 points for pit 1 and 12 points for each ofpits 2, 3, 
and 4. For the 10 point pit, percentages of each group scoring at least 80% correct were 
slightly higher for the most experienced group than the 2 less experienced groups. 
Sample means were 5.5 for the:::;1 year, 6.4 for the 2 years, and 7.0 for the;;:::3 years of 
experience groups (Tables 1 and 2). Pit 1 had a popUlation mean of 6.4 with a standard 
deviation of 2..4 and highest frequencies at 4 and 6 points. Separation of means (Duncan) 
indicated a difference between the sl year and the;;:::3 years ofexperience groups at the 
0.05 significance level. 
Pits 2, 3, and 4 had a population mean of 8.8 for value with a standard deviation of 2.6 
with the highest frequencies at 8, 10,and 12 points. Sample means were 8.5 for the:::;1 
year, 8.6 for the 2 years, and 9.1 for the;;:::3 years of experience groups (Tables 1 and 2). 
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The percentage of each group scoring ~83% correct all were within 44-55%, Separation 
of means (Duncan) indicated no difference between the ~1, 2 and ~3 years of experience 
groups at the 0.05 significance level. 
The chroma category was worth 10 points for pit 1 and 12 points for each of pits 2,3, 
and 4. For pit 1, 13% of the ~1 year, 32% ofthe 2 years, and 9% ofthe ~3 years of 
experience students scored ~80% correct. Sample means for all three groups were 
slightly higher than 5. The population mean was 5.2 with a standard deviation of 2 and 
the highest frequencies at 10, 8, and 4 points (Tables 1 and 2). Separation of means 
(Duncan) indicated no difference between ~1, 2, and ~3 years of experience groups at a 
0.05 significance level. 
For pits 2, 3, and 4, percentages of groups scoring at least 83% correct for chroma 
were all low and ranged between 24 and 35%, with the 2 years of experience group 
having the highest percentage. Sample means for each group were between 7 and 8. The 
population mean was 7.5 with a standard deviation of 2 .. 7 and highest frequencies at 6 and 
8 points (Tables 1 and 2). Separation of means (Duncan) indicated no difference between 
~1, 2, and ~3 years of experience groups at a 0.05 significance level. 
1996 Regional Soil Judging Contest 
The hue category was worth 10' points with 44% of the ~1 year of experience group 
scoring ~80% correct with a high frequency of 9 at each 6 and 8 points. Thirty-three 
percent of the ~2 years of experience group scored ~80% correct with a high frequency of 
8 at 4 points. The group with the least amount of experience had the highest sample 




Separation of means (Duncan) indicated no difference between ~1 and ~2 years of 
experience groups at a 0.05 level of significance. 
The value category was worth 10 points. Forty-six percent ofthe ~1 year of 
experience group scored ~80% correct with a high frequency of 16 at 8 points. Thirty-
eight percent ofthe ~2 years of experience group scored ~80% correct with a high 
frequency of 10 at 6 points. The group with the least amount of experience had the 
highest sample mean. The population mean was 6.63 with a standard deviation of 2.40 
(Tables 1 and 2). Separation of means (Duncan) indicated no difference between the ~l 
and ~2 years of experience groups at a 0.05 level of significance. 
The chroma category was worth 10 points. Thirty-eight percent of the ~1 year of 
experience group scored ~80% correct. The highest frequency was 19 at 6 points. Forty-
three percent of the ~ years of experience group scored ~80% correct with a high 
frequency of 9 at 10 points. The group with the least experience had the highest sample 
mean. The popUlation mean was 6.78 with a standard deviation of2.41 (Tables I and 2). 
Separation of means (Duncan) indicated no difference between ~l and ~2 years of 
experience groups at a 0.05 level of significance .. 
Summary 
Color chips on the hue pages of Munsell Color Charts tend to overlap resulting in 2 
almost identical color chips on different hue pages or adjacent chips on the same hue 
page. Incorr'ect answers in the hue category could be attributed to this close comparison. 
Because ofth·e similarities between adjacent hues, a range in hue should be accepted. 
Although the national 1996 contest indicated a marked difference between groups, the 
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1997 national and 1996 regional contests did not. Hlle was not chosen as a feasible 
property for the nine soil property classification, 
I' 
r 
The 1996 contest rrevealed an increase in scores for value with an increase in 
experience although it was the 2 years of experience group, not the ~3 years of experience 
group which had the highest percentage of students scoring at least 80% correct. 
Separation of means indicated no difference between groups for the national 1997 or the 
regional 1996 contests. 
In the chroma category. there was no significant difference between groups in either 
the 1996 national or the 1996 regional contests. The 2 years of experience group in the 
1997 national contest appeared to have a larger percentage of students scoring higher than 
the other 2 groups, but separation of means (Duncan) did not conftrm this observation. 
Increase in experience did not have a consistent significant effect on scores of hue, 
value or chroma. Moisture content in the sample and the amount of light incident on the 
sample both influence the apparent hue, value and chroma of the color chips., Moist soil 
samples appear darker than drier samples. Soil samples appear lighter in color in the 
sunlight and darker in color under shady or overcast conditions. 
One solution to consistent measurement conditions would be to accept a range in color 
or record hue, value, and chroma at predetermined specified depths versus an unidentified 
area within the apparent horizon. Color measurements taken by several individuals at 
specific depths in a profile are more likely to be closer in color resulting in more people 
obtaining the same answers. Sinoe color at a specified depth is more likely to result in 




value and chroma of the A horizon was a suitable choice for the nine soil properties 
classification. Due to emphasis being placed on mollic colors (::;;3 value and chroma, 
moist), whether or not a given soil meets the monic color requirements was a criteria for 
the 9 soil properties classification. 
Soil Structure 
1996 National Soil Judging Contest 
The structure-grade category was worth 10 pomts. Twenty-three percent of the ::;;1 
year of experience group scored ~80% correct with the highest frequency of 36 at 6 
points. Thirty-three percent of the 2 years of experience group scored ~80% correct with 
the highest frequency of 23 at 6 points. Forty-two percent of the ~3 years of experience 
group scored ~80% correct with the highest frequency of21 at 8 points. The ~3 years of 
experience group had the highest sample mean, then the 2 years of experience group, then 
the::;;l year of experience group. The population mean was 5.6 with a standard deviation 
of 2.42 (Tablesl and 2). Separation of means (Duncan) confirmed a difference between 
the ~3 years and the ~1 year of experience groups at a 0.05 level of significance. 
The structure-shape category was worth 10 points. Twenty-five percent ofthe::;;1 year 
of experience group scored ~80% correct with the highest frequency of 36 at 6 points. 
Twenty-six percent of the 2 years of experience group scored ~80% correct with the 
highest frequency of 34 at 6 points. Twenty-five percent of the ~3 years of experience 
group scored ~.80% correct with the highest frequency of 24 at 6 points. The 2 years of 
experience group had the highest sample mean, then the ~3 years, then ~1 y,ear of 







(Tables 1 and 2) .. Separation of means (Duncan) indicated no difference between sl, 2, 
and 2::3 years of experience groups at a 0.05 level of significance. 
1997 National Soil Judging Contest 
The structure-grade category was worth 1 o points for pit 1 and 12 points for each of 
pits 2, 3, and 4. For pit 1,20% ofthe sl year, 40% of the 2 years, and 43% ofthe 2::3 
years of experience groups scored ~80% correct. Sample means between the groups 
ranged from 5.2 to 6.2. For pit 1, the popUlation mean was 6.0 with a standard deviation 
of2.2 and highest frequencies at 4,6, and 8 points (Tables 1 and 2). Separation of means 
(Duncan) indicated no difference between sl, 2, and 2::3 years of experience groups at the 
0.05 significance leveL 
For pits 2,3, and 4, the popUlation mean was 7.5 with a standard deviation of2.5 and 
highest frequencies at 6, 8, and 10 points. Sample means for structure grade between the 
groups ranged from 6.5 to 7.8 (Tables 1 and 2). Twenty-two percent ofthesl year, 31'% 
of the 2 years, and 33% ofthe 2::3 years of experience groups scored 2::83% correct. 
Sep.aration of means (Dunc.an) indicated a difference between the sl year and the 2 years 
of experience groups and between the sl year and the 2::3 years of experience groups at 
the 0.05 significance level. 
The structure-shape category was worth 10 points for pit 1 and 12 points for each of 
pits 2,3,. and 4. For pit 1, the percentage of each group scoring 2::80% correct was 67, 76, 
and 74% respectively. Sample means between groups ranged from 7.4 to 8.0. Pit 1 had a 
population mean of7.7 with a standard deviation of 1.8 and highest frequencies at 6,8, 
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and 10 points (Tables 1 and 2). Separation of means (Duncan) indicated no difference 
between ::;;1, 2, and ~3 years of experi,ence groups at the 0.05 significance level. 
Pits 2, 3, and 4 bad a popUlation mean of8.1 for structure shape with a standard 
deviation of 3.1 and highest frequencies at 10 points. Sample means between groups 
ranged from 8.0 to 8.4 (Tables 1 and 2). All groups scored about the same, the 
percentage of students scoring ~80% correct at 47, 56, and 48% respectively. Separation 
of means (Duncan) indicated no difference between ::;;1, 2, and ~3 years of experience 
groups at the 0.05 significance level. 
1996 Regional Soil Judging Contest 
The structure-grade category was worth 10 points. Twenty-nine percent of the ::;;1 year 
of experience group scored ~80% correct with the highest frequency of 12 at 4 points. 
Forty-eight percent of the ~ years of experience group scored ~80% correct with the 
highest frequency of 11 at 10 points. The group with the most ,experience had the highest 
sample mean. The population mean was 5.5 with a population of 88 and a standard 
deviation of3.2 (Tables 1 and 2). Separation of means (Duncan) indicated no differenoe 
between ::;;1 and ~2 years of experience groups at at. 0.05 significance level. 
The structure-shape category was worth 10 points. Thirty-three percent of the ::;;1 
years of experience group scored ~80% correct with the highest frequency of 17 at 6 
points. Twenty-five percent of the ~ years of experience group scored ~80% correct 
with the highest frequency of 13 at 6 points. The group with the least experience had the 
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(Tables 1 and 2). Separation of means (Duncan) indicated no difference between ~1 and 
~2 years of experience groups at a 0.05 significance leveL 
Summary 
Experience helped improve scores in the structure-grade but not in the structure-shape 
category. The percentages of good scores are Iow. From direct observations of soil 
judgers in practice pits, soil judgers seem to have a difficult time determining structure, 
both grade and shape. Soil judgers tend to select the default structure which is the most 
commonly found structure in that area, usuaUy subangular blocky. Both grade and shape 
are difficult to quantify since both are quality not a quantity tenns. In practice pits, soil 
judgers recognize structure shape better than structure grade. The irregular face of the 
soil profile often makes it difficult to dearly see structure. Lacking well-defined, 
quantifiable boundaries for structure-grade, it is Thot a suitable property for the purposes 
of classification. Although students scored poorly in both grade and shape, the emphasis 
placed on soil structure as related to use and management superseded the low 
percentages. Since shape is easily recognized by students during practice, structure-shape 
was chosen as a soil property suitable for purposes of classification. However, on soil 
description sheets, structure-shape in the control section and in the centennost horizon of 
the typical pedon of each series often had values that overlapped substantially. This 
overlap of structure values created ineffective groupings. Structure shape, as pres,ented in 






1996 N aNonal Soil Judging Contest 
The parent material category was worth 5 points. On contest scorecards, soH judgers 
had 3 parent materials to choose from. Seventy-nine percent of the ~1 year of experience 
group scored 100% correct with the highest frequency of 82 at 5 points. Seventy-nine 
percent of the 2 years of experience group scored 100% correct with the highest 
frequency of 57 at 5 points. Seventy-five percent of the ~3 years of experience group 
scored 100% correct with the highest frequency of 45 at 5 points. The::;1 year of 
experience group had the highest sample mean, then the 2 years, then the ~3 years of 
experience groups. The population mean was 3.9 with a standard deviation of2.08 
(Tables 1 and 2). Separation of means (Duncan) indicated no difference between ::;1, 2, 
and ~3 years of experience groups at the 0.05 level of significance. 
1997 National Soil Judging Contest 
The parent material category was worth 5 points (1 parent material) for pits 1 and 2, 
10 points (2 parent materials) for pit 3 and 15 points (three parent materials) for pit 4. 
Soil judgers had 9 parent materials to choose from. For pits 1 and 2, approximately 50% 
of the least experienced group and most experienced group ,chose the correct parent 
material compared to 70% of the 2 years of experience group. The population mean was 
2.9 with a standard deviation of2.5 (Tables 1 and 2). Separation of means (Duncan) 




For pit 3, 87% of the ~1 year and the ~3 years and 100% of the 2 years of experience 
groups correctly chose lout of2 parent materials. The population mean was 8.1 with a 
,. 
standard deviation of3.2 (Tables 1 and 2). Separation of means (Duncan) indicated no 
difference between ~1, 2, and ~3 years of experience groups at the 0.05 significance 
leveL 
For pit 4, 53% of the ~1 year, 72% of the 2 years, and 87% ofthe ~3 years of 
experience students correctly chose 2 out of 3 parent materials. The population mean was 
8.2 with a standard deviation of3.9 (Tables 1 and 2). Separation of means (Duncan) 
indicated no difference between ~1, 2, and ~3 years of experience groups at the 0.05 
significance level. 
1996 Regional Soil Judging Contest 
The parent material category was worth 5 points. Soil judgers had 5 parent materials 
to choose from. Seventy-one percent ofth.e ~1 year of experience group scored 100% 
correct. The highest frequency was 34 at 5 points. Seventy-three percent of the ~2 years 
of experience group scored 100% correct. The highest frequency was 29 at 5 points. The 
group with the least experience had the highest sample mean. The population mean was 
.. 
3.65 with a standard deviation of2.19 (Tables 1 and 2). Separation of means (Duncan) 
indicated no difference between ~l and ~2 years of experience groups at a 0.05 
significance leveL 
Summru:y 
Overall, students scored well in this category. All groups performed about the same 
except in the 1997 national contest where the group scoring the highest changed from pit 
55 
---
to pit The number of parent mat'erial choices rather than experience influenced the 
percentage of students scoring high. The fewer lithologic discontinuities as well as the 
fewer number of parent materials on the scorecard resulted in higher percentages of soil 
judgers scoring higher in each group compared to fill in the blank answers. In contests, 
students are given mUltiple choice and are not told how many in the list helshe is 
supposed to name. Since the soil judgers are given a list to choose from, it is unclear 
whether correct answers reflect knowledge or guessing. Although an incorrect answer 
indicates the student does not know, a correct answer means helshe either knew the 
answer or guessed correctly. If the soil judgers were not given a list and instead were 
asked to write in their answers, a better indication of their grasp of parent materials would 
be identified. Developing a relationship between experience and parent material, with the 
current arrangement of a given list of multiple choice, is misleading and not helpful for 
the objectives ofthis study. Parent material was chosen as a suitable soil property for the 
purpose of classification, but because it was not presented on the soil series description 
sheets (USDA-NRCS) in a way conducive to effectiv,e sorting. On the description sheets, 
vague descriptive tenns of material formed in or from were often given instead of parent 
material. Parent material was not chosen as a property for the 9 soil properties 
classification. 
Slope Gradient 
1996 National Soil Judging Contest 
The slope gradient category was worth 5 points. Eighty-five percent ofthe:5:1 year of 
experience group scored 100% correct with the highest frequency of 88 at 5 points. 
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Eighty-six percent of the 2 years of experience group scored 100% correct with the 
highest frequency of62 at 5 points. Ninety percent of the ~ years of experience group 
scored 100% correct with the highest frequency of 54 at 5 points. The sample mean was 
highest in the;:::3 years of experience group, then the 2 years, then the ~1 year of 
experience groups.. The population mean was 4.4 with a standard deviation of 1.71 
(Tables 1 and 2). Separation of means (Duncan) indicated no difference in the ~l, 2, and 
;:::3 years of experience groups at the 0.05 significance level. 
1997 National Soil Judging Contest 
The slope gradient category was worth 5 points. Sixty-eight percent of the ~1 year, 
88% of the 2 years, and 79% of the ;:::3 years of experience groups scored 100% correct. 
The population mean was 4 with a standard deviation of 2 and the highest frequencies at 
the 5 point mark (Tables 1 and 2). Sample means were 3.4, 4.4 and 4.0 for each of the 3 
groups, respectively. Separation of means (Duncan) confirmed a difference between the 
~1 year and the 2 years of experience groups at the 0.05 significance leveL 
1996 Regional Soil Judging Contest 
The slope gradient category was worth 5 points.. S,eventy-nine percent of the ~l year 
of experience group scored 100% correct. The highest frequency was 38 at 5 points. 
Eighty-five percent of the ~ years of experience group scored 100% correct. The 
highest frequency was 34 at 5 points.. The group with the most experience had the 
highest sample mean. The popUlation mean was 4.1 with a standard deviation of 1.94 
(Tables 1 and 2). Separation of means (Duncan) indicated no difference between ~1 and 




Students scored high in this category. Increase in experience influenced percentages 
of students scoring high in the 1997 national contest Experience did not have an effect 
in the 1996 national or regional contest To detennine slope gradient for the contest pits, 
students are equipped with clinometers or Abney levels. Two stakes are set 30 m apart 
near each pit for the student to measure slope gradient. Choices on scorecards are 8 
percent slope gradient ranges. Soil judgers were expected to do well in this category 
because they were given slope rods and proper equipment. One reason for not scoring 
well in smope is inaccurately using the clinometer. With one side of the clinometer in 
degrees and one side in percent, students sometimes recorded the wrong side. Also the 
stakes used to take slope are often not the same height above the ground. Students must 
measure the height of the stakes to ensure the clinometer is lined up at the same height for 
both stakes. A second reason stems from obtaining slope measurements that closely 
border 2 different ranges and is not within the accuracy of the slope instrument. 
Assuming the student is properly reading the clinometer,. we would expect students to 
measure slope correctly every time. Scoring could be improved by allowing the soil 
judgers to write in their numbers for slope then grading a plus and minus fraction of a 
percent spread .. Slope was chosen as 1 of the 9 properties suitable for purposes of 
classification, but it was not presented in the soil series description sheets (USDA-NRCS) 
in a way conducive to effective s'eparating of the soils.. SIOope gradient ranges overlapped 






1996 National Soil Judgin2 Contest 
The site position category was worth 5 points. On coutest scorecards, judgers were 
given 7 choices for site positions. Thirty-three percent of the :S;1 years of experience 
group scored 100% correct with the highest frequency of70 at 0 points. Forty-six percent 
of the 2 years of ' experience group scored 100% correct with the highest frequency of 39 
at 0 points. Forty percent of the 2::3 years of experience group scored 100% correct with 
the highest frequency of 36 at 0 points. The higbest sample mean was in the group with 2 
years of soil judging experience, then the 2::3 years, then :S;1 year of experience groups. 
The population mean was 1.93 with a standard deviation of 2.44 (Tables 1 and 2). 
Separation ofmeans (Duncan) indicated no difference between :S;1, 2, and 2::3 years of 
experience groups at a 0.05 significance level. 
1997 National Soil Judging Contest 
The site position category was worth 5 points. Between 72 and 79% of each of the 3 
groups scored 100% correct. The population mean was 4 with a standard deviation of 2 
and the highest frequencies at the 5 point mark (Tables 1 and 2). Separation of means 
(Duncan) indicated no difference between :S;1, 2, and 2::3 years of experience groups at the 
0.05 significa11ce leveL 
1996 Re2ional Soil Judging Contest 
The site position category was worth 5 points. Eighty-three percent of the:S;l year of 
experience group scored 100% correct with the highest frequency of 40 at 5 points. 
Eighty-five percent ofthe 22 years of experience group scored 100% correct with the 
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highest frequency of 34 at 5 points. The greup with the most experience had the highest 
sample mean. The population mean was 4.2 with a standard deviation of 1.88 (Tables 1 
and 2). Separation efmeans (Duncan) indicated ne difference between ~l and ~2 years 
of experience groups at a 0.05 significance level. 
Summary 
Experience did not have an effect on scores in this category. Percentages of students 
scoring well remained about the same for all greups within a given contest Overall, 
students did not score well in the 1996 natienal contest. Greup performance improved in 
the 1997 national contest. Percentages of students scoring high in each group was highest 
in the regional 1996 contest. 
Like parent material, soil judgers are given a list of site position choices and are not 
told hew many in the list he/she is supposed te name. Since the soil judgers are given a 
list to choese from, it is unclear whether the correct answers reflect knowledge or 
guessing. Although an incorrect answer indicates the student does not know, a correct 
answer means he/she either knew the answer or guessed correctly.. If the soil judgers 
were not given a list and instead were asked to write in their answers, a truer indication of 
their grasp of identifying this soil-related property would be obtained.. With the current 
arrangement of a given list of choices, looking for a relationship between experience and 
site position is not a good indication of the student's abilities. Site position was chosen 
as a suitable sOoil property for the purpose of classification, but it was not presented on the 
soil series description sheets (USDA-NRCS) in a way conducive to effective sorting. 




ineffective groupings. For this reason, site position was not used as a property for the 
nine soil properties classification. 
Wetness Class 
1996 National Soil Judging Contest 
The wetness class category was worth 5 points. On the scorecards, soil judgers were 
given 5 wetness classes. Seventy-two percent ofthe ~1 year of experience group scored 
100% correct with the highest frequency of 75 at 5 points. Seventy-eight percent of the 2 
years of experience group scored 100% correct with the highest frequency of 56 at 5 
points. Forty percent of the ~3 years of experience group scored 100% correct with the 
highest frequency of 43 at 5 points. The group with 2 years of soil jUdging experience 
had the highest sampl'e mean, then the ~1 year, then the ~3 years of experience groups. 
The population mean was 3.7 with a standard deviation of2.21 (Tables 1 and 2). 
Separation of means (Duncan) indicated no difference between ~1, 2, and ~3 years of 
exp'erience groups at a 0.05 significance level. 
1997 National Soil Judging Contest 
The wetness class category was worth 5 points. All 3 groups scored well with 77% of 
the ~1 year, 79% of the 2 years, and 79% ofthe ~3 years of experience students scoring 
100% correct. The population mean was 4 with a standard deviation of 2 and highest 
frequencies at the 5 point mark (Tables 1 and 2). Separation of means (Duncan) indicated 
no difference between :$;1, 2, and ~3 years of experience groups at a 0.05 significance 
level. 
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1996 Regional Soil Judging Contest 
The wetness c1asscategory was worth 5 poimts. Sixty-nine percent of the ::;;1 year of 
experience group scored 100% correct with the highest frequency of 33 at 5 points. 
Sixty-eight percent of the 22 years of exp'erience group scored 100% correct with the 
highest frequency of 27 at 5 points. The group with the least experience had the higbest 
sample mean. The population mean was 3.4 with a standard deviation of2.34 (Tables 1 
and 2). Separation of means (Duncan) indicated no difference between ::;;1 and 22 years 
of experience groups at a 0.05 significance leveL 
Summary 
Experience negatively affected scores in the 1996 national contest, where the most 
experienced group scored much lower than the 2 less experienced groups. However, 
separation of means, did not support this observation. AU 3 groups had close scores for 
the 1997 national and 1996 regional soil jUdging contests. 
Wetness classes were poody represented in the 12 contest pits. Out of the 12 contest 
pits (all three contests combined), 10 were well-drained soils, I was moderately well 
drained, and 1, a poorly drained soil. More variety should be presented in future contests. 
•• 
Soil judgers score either a or 5 points for wetness class .. In order to receive credit the 
soil judger chooses one of the five wetness classes based on "depth to a wet state". Class 
1 is not wet above 150 cm; class 2 is wet in some part between 100 and 150 cm; class 3 is 
wet in some part between 50 and 100 cm; class 4 is wet in some part between 25 and 50 
cm; and class 5 is wet above 25 cm. Soil judgers choose one of the classes based on 
redoximorphic features and gleying. Moisture content in the soil and the amount oflig..ht 
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incident on the sample both influence the apparent value and chroma of color chips 
which could be responsible for incorrect answers. There is confusion between identifying 
mottling versus redoximorphic features. Definitions for these tenus have changed in 
recent years and some people ,continue to use the tenns based on old definitions. 
Assuming the soil judger can identify redoximorphic features and has adequate time to 
view the profile, soil judgers are expected to score correctly in this cat'egory every time. 
Students scored well in this category and this supports the use of drainage class as a 
property suitable for the 9 soil properties classification. 
Family Particle Size Class 
1997 National Soil Judging Contest 
This category was analyzed only on the 1997 national contest scorecard. The family 
particle size category was worth 5 points. All groups scored lower than expected in this 
category. Soil judgers could score either 0 or 5 points. Ofthe 3 groups, 35% of the ~1 
year, 62% of the 2 years, and 48% of the ~3 years of experience students scored 100% 
correct. Both the population mean and standard deviation were 2.5 (Tables I and 2). 
Separation of means (Duncan) confirmed a difference between the ~1 year and the 2 
" years of experience groups at a 0.05 significance level. 
Summaty 
Family particle size classes were not adaquately r'epresented in the 12 contest pits. Of 
the 12 soil pits used in the contest, 5 had a fine family particle size class, 5 had a fine-
loamy family particle size class, and 1 had a fme-silty family particle size class, and 1 had 
a fine-silty over sandy or sandy skeletal family particle size class. 
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The percentage of students correctly naming the famHy particle size was highest in the 
group with 2 years of soil judging experience. Choosing the correct family particle size 
class depended on the student's choices for textures in the profile and his/her ability to 
remember the particle size class breaks on the triangle associated with this category. The 
family particle size class triangle has different textural breaks and names and 7 main 
divisions plus coarse fragments compared to the series textural triangle with 12 main 
divisions plus coarse fragments and sand divisions. The percent sand, silt and clay 
boundaries of the family particle size triangle overlap the boundaries of the texture 
triangle, creating many groups for the soil judgers to remember. 
The clayey (very fine) division of the family particle size triangle encompasses only 
the clay texture of the series texture triangle. The clayey (fine) division of the family 
particle size triangle encompasses some sandy clay, clay, clay loam, silty clay and silty 
clay loam textures of the series texture triangle. The fine-loamy division of the family 
particle size triangle encompasses some sandy clay loam,. sandy loam, loam, clay loam 
and silty clay loam textures of the series textural triangle. The fine-silty division of the 
family particle size triangle encompasses some silty clay loam and silt loam textures of 
the series textural triangle. The sandy division of the family particle size triangle 
encompasses all the sand and some of the loamy sand divisions ofthe series textural 
triangle. The coarse-loamy division of the family particle size triangle encompasses 
some ofthe sandy loam, loam, silt loam and silt textures of the series textural triangle. 
The coarse-silty division ofthe family particle size triangle encompasses some silt and 
silt loam textures. 
l 
High scores in the series texture category increases the likelihood of scoring correctly 
in the family particle size category. The soil judger's ability to translate textures from 
one triangle to the other was crucial in scoring for this category. Also, as stated eadi'er, 
scoring correctly in the texture category depends on locating the correct boundary depths 
and selecting the proper sample. 
Family particle size class represents the control section which can include a range in 
textures. For soils that have an argillic horizon, the control section is the upper 50 em of 
the argillic. For those soils without an argillic, the control section is 25 to 100 cm. Soil 
judgers record their answer for this category and do not select from a list, so they must be 
familiar with the terminology of both triangles. On scorecards, some soil judgers often 
errored by using terms from the series textural triangle as answers for the family particle 
size class. This error indicates that students are confused with the use of 2 triangles. 
Family particle size was chosen as a property suitable for the purpose of the 9 soil 
properties classification. The importance of soil texture to land use management 
superseded the relatively low scores. 
Soil Depth 
1997 National Soil Judging Contest 
The soil depth category, worth 5 points, only existed on the 1997 national contest 
scorecard. All groups scored well in this category, the percent of students scoring 100% 
correct ranging from 92 - 95% between the three groups. The popUlation mean was 4.7 
with a standard deviation of 4.2 and highest frequencies at the 5 point mark (Tables 1 and 
l /':is 
2). Separation of means (Duncan) indicated no difference between ::;;1,2, and ~3 years of 
experience groups at a 0.05 signific.ance level. 
Summary 
Soil depth classes were not adaquately represented in the 3 contests. Of the 12 soil 
pits used in the contests (three contests combined), 5 were very deep soils,S were deep 
soils,. and 2 were moderately deep soils. 
Soil depth is one category where everyone does well since this is an easily observable 
and measure able property. Because soil depth is an easily observable and measureable 
property important for land use, somI depth should be included in all soil judging contests. 
The soil judgers were given 5 choices including very deep, deep, moderately deep, 
shallow, and very shallow. These divisions correspond to the soil depth measurements of 
>150 em, 100-150 em, 50-100 em, 25-50 em, and <25 em, respectively. Given a tape 
measure, soiljudgers should score correctly in this category every time,. even when the 
choices are not given to them. Soil depth is an important property and can be easily 
identified. Soil depth was chosen as a property suitable for the purpose of the 9 soil 
properties classification. 
Contest SUmmary 
The ability of the soil judgers to accurately describe soil properties in the 12 contest 
soil profiles aided in determining which soil properties should be used for soil 
classification. Based on the results of the 3 soil judging contests, people with various 
levels of soil experience should be able to agree on and accurately identify the soil 
properties of soil depth, number of master horizons, wetness class, and slope gradient, 
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parent material, and site position. Soil properties which are important for separating soils 
for use and management but need a systematic approach devised for people to accurately 
and consistently describe them include texture, hue, value, chroma, and structure-grade 
and shape. Based on these results, the 9 soil properties chosen as those properties most 
suitable for classification include soil depth, drainage class, number of master horizons, 
slope, value and chroma of the A horizon, parent material, site position, structure shape, 
and family particle size class. 
NINE SOIL PROPERTIES 
Problems Encountered With Soil Series Description Sheets 
Values for the chos,en properties were obtained from existing published soil series 
description data Soil series description sheets contain information which is not in a 
database "friendly" format. Soil series description sheets are intended to be used by the 
general public via county soil surveys. The inFormation contained within these sheets 
must be clear and concise to ensure that information is interpreted correctly. In reviewing 
the soil properties found in the 577 soil series descriptions used for this study, many 
descrepancies were noted and are discussed in the following pages. 
SoD series description sheets (Figure 7) for the 577 soil series of Oklahoma are 
continuously being updated. Until 3 years ago, the responsibility for updating these 
sheets was with the state correlator (a federal employee of the National Resources 
Conservation Service, USDA). Currently, the responsibility of updating the series lies 
with the office (NRCS, USDA) in charge ofthe MLRA (Major Land Resource Area) 
code for that soil. However, some of these sheets have not been updated since 1967 due 




Figure 7. Soil descrmtion sheet for Heman series. 





The Heman series consists of very deep, moderately well drained, very slowly penneable soils Oil Hood plains. These nearly level 
soils formed in recellt calcareous and saline clayey alluvial sediments over sandy alluvial sediments. These soils are on flood plains 
of major drainageways and some of their tributaries throughout the CentTal Rolling Red Plains (MLRA-78C). Water runs off the 
surface slowly. Depth to a water table ranges from 30 to 50 inches from Novernber through May. Slope ranges from 0 to I percent. 
At the type location the mean annual rainfall is 24 inches and the mean annual air temperature is 59 degrees F. 
TAXONOMIC CLASS: Clayey over sandy or sandy-skeletal, mixed, thennie Vertic Ustochrepts 
TYPICAL PEDON: Heman clay, occasionally flooded, rangeland: (Colors are for dry soil unless othelWise stated.) 
A-~O to 3 inches; reddish brown (5YR 4/3) clay, dark reddish brown (5YR 3/3) moist; strong fine angular blocky structllre; 
extremely hard, extremely firm; common fIne and very fine roots; few fine concretions of iron and rna.nganese; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. (3 to 12 inches thick) 
Bkss--3 to 24 inches; reddish brown (5YR S/4) clay, reddish brown (5YR 4/4) moist; moderate fine angular blocky structure; 
extr,emely hard, extremely firm; few velY fine roots; common fine concretions of calcium carbonate; few fine pockets of salt 
crystals; few fine concretions of iron and manganese; many pressure faces and few slickensides; strongly effervescent; moderately 
alkaline; clear smooth boundary. (14 to 28 inches thick) 
2C 1--24 to 36 inches; light red (2.SYR 6/6) sand, red (2.5YR. 5/6) moist; single grain; loose; slightly effervescent; moderately 
alkaline; dear smooth boundary. (12 to 59 inches thick) 
2C2--J6 to 80 inches; light reddish brown (5YR 6/4) coarse sand, reddish brown (5YR 5/4) moist; single grain; loose; slightly 
effervescent; moderately alkaline. 
TYPE LOCA nON: Woods County, Oklahoma; 2 miles south and 3 miles west of Waynoka; 100 feet north and 100 feet east of the 
southwest corner of Sec. 17, T. 24 N., R.. 16 W. 
RANGE [N CHARACTERISTICS: Typically this soil is moderately alkalinc and calcareous throughout. Depth to water table 
ranges from 30 to 50 inches. Depth to lithologic discontinuity ranges from 20 to 40 inches. 
The A horizon has hue ofSYR or 2.5YR, value of 4 (3 moist), and chroma of2 through 4. Calcium carbonate ill the form of threads 
and concretions may be present. Electrical conduct ivity of extract is less than 2 dS/m (mmhos/cm). 
The Bkss horizon has hue of 5YR or 2.SYR, value of 4 or 5 (3 or 4 moist), and chroma of 4 through 6. Calcium carbonate in the 
form of films, threads, and concretions range from few to common. Pressure faces range from few to many. Sa.lt accumulations 
range from few to common masses ,of crystals and e1ecllical conductivity ran.ges from 2 to 8 dS/m (mmhos/cm). 
The C horizon, where present, is similar to the B horizon but ,contains stratification of coarser materials. 
The 2C horizon has hue of2.5YR through lOYR, value of 5 through 8 (4 through 7 moist), and chroma of2 through 6. Texture is 
sand. coarse sand, or loamy sand. 
COMPETING SERIES: There are no competing series in this family. Soils in similar families are the Beckman (OK), Mangum 
(TX) and Treadway (OK) series. The Beckman, Mangum, and Treadway soils do not have strongly contrasting particle-siz,e classes 
within the control section. 
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Figure 7. continued 
GEOGRAPHIC SETTING: Heman soils are on nearly level flood plains of major drains and their tributaries of the Central Rolling 
Red Plains (Ml.RA 78C). They formed in recent calcareous and saline clayey alluvial fan sediments at the mouth of drains from 
Permian red 'bed materia.1 which have been deposited over stratified sandy alluvial sediments. Slopes are mainly less than I percent. 
Mean annual precipitation ranges from 20 to 28 inches. Mean annual temperature ranges from 57 to 64 degr,ees F. Thomthwaite 
annual poE index ranges from 32 to 44. 
GEOGRAPIDCAl.LY ASSOCIATED SOILS: These are the similar Beckman (OK) series and the Gracemore (OK), Knoeo(OK), 
Lincoln (OK), and Vernon (OK) seri,es. Beckman soils are along drainageways at slightly higher elevations. Knoco and Vernon 
soils formed in shales and clays of the P'ermian age on adjacent uplands. Gracemo're and Lincoln soils are lower in elevation and 
formed in recent sandy alluvial sediments along major drains. They have a sandy textural control section and Gracemore soils have 
a high water table. 
DRAINAGE AND PERMEABILITY: Heman soils are moderately well drained. Runoff is slow and permeability is very slow. 
These soils are occasionally flooded for ",ery bri,ef periods during April through October. Depth to a water table~anges from 30 to 
50 inches from November through May. 
USE AND V EGET A nON: Used mainly as native range for beef cattle. Alkali sacaton and buffalo grass are the dominate grasses, 
and mesquite and broomweed are the primary invaders. Some areas are cultivated to wheat or grain sorghum. 
DISTRIBUTION AND EXTENT: Central RoHing Red Plains (MLRA 78C) of Oklahoma, Texas, and possibly Kansas. The series is 
of minor extent. 
SERIES ESTABLISHED: Woods County, Oklahoma; 1995 
REMARKS: Soil Interpretation Record: Series OK0352. 
These soils were formerly mapped as Yahol a clay and Miller. 
Diagnostic Hori.zons and Features: 
Ochrie epipedon - 0 to 3 inches. Cambic horizon- the zone from 3 inches to a depth of24 inches (the Hk horizon) Vertic subgroup-
Cracks within 125 em of the mineral soil slIlrface that ar,e 5 mm or more wide through a thickness oDD em or more for some time in 
most years, and slikcensides or wedge shaped aggregates in a layer 15 em or more thick tbat has its upper boundary within 125 em 
of the mineral soil surface, or a linear extensibility of 6.0 em or more between the mineral so il surface and a depth of 100 em. 
National Cooperative Soil SUlVcy 
U.S.A. 
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information such as diagnostic features, as wen as the location of specific information on 
these sheets require revision. Series names classified as inactive, and the changes in the 
soil classification system both affect infonnation and necessitate updating of these sheets. 
Changes occur more frequently than the updating of these sheets, resulting in outdated 
information in print. Many series description sheets updated recently still contain 
outdated information. Eighteen of the 577 series still have old taxonomic classifications 
but are reported as up to date. 
Older series description sheets, from the 1'970's and earlier, lack specific information 
such as depth of soil, pH, solum thickness, and diagnostic features. One major 
descrepancy is the use of old horizon designations on updated sheets. Although the 
letters, numbers and symbols were changed in the early 1980's, many of the sheets, 
including the updated 1995 sheets still utilize the old horizon designations. The use of 
AI , A2, and A3 designations persist in the current system, making it difficult to decipher 
whether an A2 is an A or an E horizon (An E now replaces was an A2 in the old 
designation). Until all ofthe old designations have been purged and replaced with the 
new designations, outdated infonnation will continue to create confusion. 
Soil series description sheets contain both a typical pedon description as well as the 
range of characteristics allowed for that series. On the majority of these sheets, soil 
structure is only given in the typical pedon description and not in the range of 
characteristics for the series. Values for pH are also often lacking in the range of 
characteristics. Lack of soil properties such as pH, texture, and color in the range of 
characteristics signifies that no attempt has been made to identify soil variability. Soil 





average and the range of characteristics for all soil properties. Values in the typical 
pedon and the range of characteristics should also be consistent since the typical pedon is 
a subset of the range. 
There is a persistent use in soil series description sheets of exceptions or additional 
criteria a soil can have and still be considered the same series. Qualifiers such as "some 
pedons have" and "some pedons lack" are often included in the range of characteristics. 
This is a carryover from mapping unit criterion which allows the use of inclusions. An 
example is the eroded pedon in the Binger series. Soils with an eroded pedon should not 
be in the Binger series if the horizon is less than 7 inches thick. In profiles of consecutive 
A, AC and C horizons for example, where the C is comprised of shale and chalky 
limestone, the range of characteristics does not give solum thickness but does include 
depth to paralithic contact. The solum is defined as the set of horizons related 
pedogenetically; the A, E and B horizons. The solum of the above-mentioned profile 
should be recorded as the A and AC. Series and mapping unit criteria should be kept 
separate .. 
Family particle size classes (Soil Survey Staff, 1996) are not given for soils 
distinguished as being psammentic, arenic, or grossarenic. For ease of data manipulation 
and sorting, these soils should have a reported family particle size class of sandy. Solum 
thickness is not given for soils that are sandy (most psamments), or for soils with sandy 
or sandy-skeletal family particle size classes. For consistency, soil series description 
sheets for these soils should state a "sandy" family particle size class. 
Some soil horizons list on description sheets names for colors rather than hue, value 
and chroma number-letter designations. For ease of data manipulation, correIa tors should 
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use the soil color letter and number combinations only or in addition to the descriptive 
names·. 
Currently, when a natric horizon is identified, it is understood that an argillic 
subsurface horizon is present (Soil Survey Staff, 1996). Including an argillic as a 
diagnostic feature would lessen the confusion especially to those not as familiar with soils 
terminology trying to extract specific information from description sheets. 
Instead of the A horizon thickness, on some series description sheets, thickness of the 
A and E horizons combined are given. A and E horizon information is often given 
together in one paragraph making it difficult to distinguish which soil properties apply to 
which horizons. Combining horizon infonnation also makes it difficult to isolate missing 
information. 
Many isolated descrepancies and typographical errors exist such as in the Wilson 
series description sheet which has a weak fine granular structure that 18 massive when 
dry. Soil structure does not cbange with moisture content. Lack of infonnation creates 
inconsistencies such as with the Burleson series description sheets, which reports that 
"not aU pedons have" a 2C when all that appears in the typical pedon and the range of 
characteristics is a 2eB. 
The fonnat of soil series description sheets is outdated. Although the present 
paragraph fonnat is readable, it is difficult to locate specific infonnation especially when 
attempting to extract information for database usage.. A tabular format which more 
efficiently meets the needs oftbe database user is recommended. 
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Problems Encountered Sorting the Nine Soil Properties 
Five depth values of very deep, deep, moderately deep, shallow and very shaUow were 
taken directly from the soil series description sheets. The 577 series, divided by soil 
depth values are listed in Appendix D. 
Six drainage classes of excessively drained, well drained, moderat.ely well drained, 
somewhat poorly drained, poody drained, and very poorly drained were taken directly 
from the soil series description sheets. The 577 series, divided by drainage classes, are 
listed in Appendix E. 
Information presented in the soil series description sheets suggest that each series can 
have a range of horizons. The number of horizons within the range ofthe s,eries is not 
specified. Since the typical pedon is representative of the series, we chose to sort the 
number of master horizons from the typical pedon. There are a maximum of 7 master 
horizons. The 577 series, divided by number of master horizons, are listed in Appendix 
F. 
Family particle size classes were obtained from the taxonomic classification string in 
the soH series description sheets. The 577 series are divided into 18 family particle size 
classes including a blank category containing arenic soils and psamments. For sorting 
purposes, the blank category is included in the sandy particle size group. The 577 series, 
divided by the 17 particle sizes, are listed in Appendix G. 
Appendix H lists the soil series (out of 577 possible) whose A horizon has a value and 
chroma of 3/3 or less. This information was taken from the typical pedon descriptions. 
The resultant list is broken down further by the series whose 3/3 value and chroma extend 
below the A horizon. 
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Values for soil structure, slope gradient, site position and parent material were 
presented in the soil series description sheets contained wide ranges which discouraged 
effective sorting. Values within each property overlapped creating too many values for 
sorting. For example some series can have a slope between 0 - 8%, otber series can have 
a slope of 1 - 25 % and others, a slope of 4 - 35%. This overlap results in series that fall 
within many slope gradient ranges creating ineffective groupings. Similar problems were 
encountered with soil structure-shape, where many horizons had ranges which included 
many shapes. In addition, multiple shapes were found within any given horizon with the 
inclusion of "parting to" in the description. Many site positions were named for anyone 
soil. For example, some soils were found on terraces, floodplains, and sideslopes. Other 
soils were found on floodplains and sideslopes. Multiple site positions created too much 
overlap to effectively sort the series. Parent materials were not often named directly. 
Materials fonned in/from often substituted for parent material. Descriptions of these 
materials were often too vague to correctly identify the parent material. Vague 
descriptions and soil properties and site positions which overlapped created conditions 
which discouraged effective sorting of soil structure, slope gradient, parent material, and 
site position. 
The 577 soil series fit into 142 key soil property value combinations including the 
number of master horizons in the typicalpedon, soil depth, drainage class, value and 
chroma of the A horizon being ::;3/3 moist, whether or not the s3/3 value and chroma 
extended beyond the A horizon, and family partkle size of the control section (Table 3). 
The 4 soil property combinations are specific to the 577 series and do not represent every 
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6 Dwyer, Gaddy, Jester, Lincoln, Tivoli, Valent 
4 Florita, Frio1on, Kanima, Manzano 
9 Clearfork, Conlen, Eldorado, Etowah, Gowen, GOMon, Healing, 
Panda, Staser 
11 Beckman, Britwater, Clairemont, Kiomatia, Madill, Oklared, Pickwick, 
Pulaski, Veal, Westola, Yahola 
4 Durant, Kaufman, Ships, Trinity 
1 Agra 
2 Dela, Rexor 
1 Wynona 
1 Wann 
























Adaton, Bibb, Gracemore, Lightning 
Likes, Midco 
Crevasse" Eufala, Glentosh, Nutivoli, Sayers 
Darrouzett, Dioxice, Elandco, Gruv,er, Indiahoma, PaYl11.aster, Pullman 
Bippus, Bunyan, DaUam, Justin, Mansker, Pocasset, PortaJes, Spur, 
Sunray, Texline 
Aydelotte, Barge, Brownfield, Ceda, Coalgate, Corlena, Elsah, 
Emacbaya, Harvey, Ironbridge, Latimer, Latrass, Robinsonville, 
Severn, Spurlock, Tulia, Venadito, Vingo, Yomont, Zavala 
Jay 
Hamden,luka 
Boggy, Hopeo, Zenda 





Acma, Kiti, Rayford , Slaughter, Tarrant, Woodford 




Blocker, Cottonwood, Potter 
Aline, Derby, Wisby 
Eda, Goodnight 
Albers, Bethany, Dale, Dodson, Ivan, Mclain, Norge, Okay, Ost, 







































16 Bayard, Bergstrom, Brico, Canadian, Clark, Cuevoland, Huntington, 
~eokuk, Kenick, Minco, Port,. Redport,. Reinsch, Slaugnterville, 
Teamey, Woods 
28 Amber, Aspermont, Bastrop, Baxter, Boxville, Colby, Dean, 
Deepwood, Doakum, Enterprise, Gasil, Harrah, Karma,. Larton, 





























Tiak, Treadway, Vona, Wheatwood, Wichita, Winters 
Counts 
Brewless, Burleson, Pawhuska, Pledger, Wabbaseka, Wilson 
Carman, Clarita, Heman, Miner, Redlake, Watonga 
Daycreek, Lafe, Tribbey 
Latanier, Lela, Muldrow, Roebuck, Wetbeth 
Dillwyn, Elsmere, Lesho., Meno, Moreland 
Lebron 
Ustibuck 
Bocox, Gracemont, Harjo 
Caradan, Heiden, Humbarger, Majad.a, Sherm, Zaneis 
Attica,. Cannon, Capps, Capulin, Chaska, Cleora, Crisfield, Cyril, 
Elkader, Guy, Idabel, Kenes.aw, Kingsdown, Lugert, Missler, Noble, 
Penden, Tamford, Ulysses 
Rickmore 
Case, Coushatta, Fenis, Guadalupe, Hardeman, Hawley, Heatly, 
Hernandez, Kim, Larue. Smithdale, Weymouth, Yanush, 
Agan, Lofton, Okemah 
Asher" Burwell, Buttermilk, Garvin, Hollywood, Norrrumgcc, Roscoe, 
Elysian, Galey, Goltry, Kullit, Lipan, Naldo, Shermore, 
Tonti,Vermejo., Woodtell 
Las Animas 





Cobb, Nashville, Somervell, Steedman, Vinson 
Bigfork, Binger, ChupadcrII, Dill, Obaro, Owens, Stamford, Sumter, 
























































































Lueders" Purves, Swink 
Apacbe, Clebit, CollinsviUe, Coweta, Darnell, Loco, .Plack, Talpa 






Abilene, Braman, Doolin, I-[oldredge, Hollister, [rene, Kirkland, 
Lawrie, Lawton, Manter, Renfrow, Richfield, Satanta, Tillman, 
Vanoss, 
Abbie, Asa, Colmar, Duffau, Farry, Fortyone. Konawa, Mansie, Miles, 
Mulhall, Oklark, Riverton, Teller 
Brackett, Delwin, Devol , Ennis, Gallion, Grandfield, Noark, Nobseol, 
Ochlockonee, Pickton, Roxana, 
Brewer, Garton, Irwin, Tabler, Waynoka 
Choteau, Seminole 
Oscar 
Axtell, Captina, Grandmore. Muskogee, Nixa, Sacul, Tamaha, Wing 





Alusa, Cary town, Cupco, Wrightsville 
Flo 
Benchley, Catoosa, Corbin, Elmont, Lula, Mason, Newtonia, Ravia, 
Renthin, Secesh, Shellabarger, Westview 
Carey, Carnasaw, Chickasha, Crockett, Dalhart, Kenn, Lea, Romia, 
Razort 
Bemow, Berthoud, Bronte, Burford, Cahaba, Caston, Greendal,e, 
Honeycreek,. Kamie, Konsil, Mcknight, Menard, Saffell, Sallisaw, 
Waben, Weatherford, Whakana 
Bonham, Culp, Flatonia, Foard, Woleo 
Bosville, Homa, Moyers, Radley 
Hinkle 
Huska, Neff, Stapp, Stifler, Vian, Wister 






















































































Camero, Coyle, MalOy, Piedmont, Scullin 
Dilworth, Gotebo, Grainola, Kin gfisher, Nash, Nowata, Oktaha, 
Sherless, Spiro, Stoneburg,. Teagard 




Claremore, Lenapah, Timhill, Lucien 
Hector 
Tuskahoma 
Lovedale, Madge,. Navina, Pond Creek, Selman, St. Paul, Teval, 
Tipton 
Ashport, Craig, Easpur 
Dougherty, Kirvin, Ruston, Shrewder, Stidham, Wolf pen 
Martin, Summit 






Altus, Caspiana, Farnum, Fitzhugh, Granl, Milan 
Bengal, Denton, Littleaxe, Panama, Tenaha 
Barnsdall, Blevins, Mckamie, Octavia, Sherwood, Spe.er, Wilburton 




Bates, Bostwick, Labette. Lancaster 
Bromide. CowlOn, Naru 






























*Combinations = number ofmasrer horizons (2-7)-soil depth class (very deep-VD, deep-D, moderately deep-MD, shallow-S. and 
very shallow-VS)-drainage class (excessively drained-E, weU drained·W, moderately well drained-MW, somewhat poorly drained· 
SP, and poorly drained-P)-value and chroma of A horizon with reference to 3/3 (~, »-whether or no t the 3/3 or less value and 
chroma extend below the A horizon (y or I'll-and Lhe family particle size classes ofthe soils. Groupings do not include every 
possible combination of the key soil properties, but rather, every combination exclusive to the 577 soil series of Oklahoma. 
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conceivable combination. Family particle size classes representing the soil series that fall 
into each combination was then added to the 142 combinations in Table 3. Each string 
contains the number of master horizons, soil depth, drainage, whether the A horizon has a 
value/chroma of:$313, represented by the:$ sign, or a value/chroma of>3/3, represented 
by the> sign, whether or not the :$3/3 colors extend below the A horizon (y or n), and the 
family particle size classes for series contained in the string. 
The 142 groups represent the 577 soil series of Oklahoma in a readable format 
presenting properties that are both important for separating soils for major differences in 
land use and are those that individuals can readily perceive and agree with. 
CLASSIFICATION CO:MPARISON 
Introduction 
The 577 soil series of Oklahoma were divided into their 194 taxonomic subgroups 
(Table 4) according to the Keys to Soil Taxonomy (Soil Survey Staff, 1996). These 
subgroups were then evaluated from the order level of classification through the subgroup 
level to determine if the properties chosen for this study are clearly represented within the 
taxonomic classification (Appendix I) ofthe 577 series. The Keys To Soil Taxonomy ( 
Soil Survey Staff, 1996) is a key whose properties are added or deleted by the process of 
elimination. To go directly to the classification precludes the process taken to reach that 
classification. The process may include the 9 soil properties used in this study. The 
process began at the order level and ended with the family level. 
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Table 4. The 577 Oklahoma series plaped in their 194 subgroups. 
Subgroup # of Series Series Name 
Vertic Hapludalfs 2 Mckamie, Woodtell 
Ultic Hapludalfs 10 Barnsdall, Bolivar, Cowton, Kenn, Romia, 
Seoesh, Speer, Spiro, Waben, Wilburton 
Aquic Hapludalfs 2 Batbel, Sobol 
Albaquic Hapludalfs 2 Cadeville, Tuskahoma 
Oxyaquic Hapludalfs 2 Clearview, Rexor 
Glossaquic Hapludalfs 1 Friz2ell 
Typic Hapludalfs 2 Gallion, Karma 
Aquertic Chromic Hapludalfs I Homa 
Aquoll.ic Hapludalfs 2 Liberal, Moyers 
Aquultic Hapludalfs 1 Neff 
MoUic Hapludalfs 1 Razort 
Aquic Areni.c Hapludalfs I Socox 
Mollic Natrustalfs 4 Drummond, Hinkle, Huska, Pawhuska 
Typic Natrustalfs I Oscar 
Aquic Natrustalfs I Wing 
Udertic Paleustalfs 4 Agan, Axtell, Aydelotte., Crockett 
Psammentic Paleustalfs 3 Aline, EufaJa, Goltry iw"'fI' 
Udic Paleustalfs 5 Bastrop, Chigley, Duffau, Springer, I"" ,~ '" 
Windthorst lit 
Arenic Paleustalfs 2 Heatly, Nobscot :1 ~ 
Aquic Paleustalfs 2 Chaney, Niotaze 
.~ m 
,0' 
Typic Paleustalfs 4 Delwin, Miles, Wichita, Winters . I'· 
Ultic Paleustalfs 4 Galey, Gasil, Harrah, Konsi l .~I 
" 1 
Aridic Paleustalfs 4 Dallam, Peri co, Rickmore, Vingo ,-
Arenic Aridic Paleustalfs 1 Brownfield ;~l .~ I 
Calcidic Paleustalfs 2 Spurlock, Tulia I~ t 
Udic Rhodustal fs 2 Binger, Cosh ,.4 
Typic Epiaqualfs 1 Cupco I: ) 
Chromic Vertic Epiaqualfs I Lightning II" :i! 
Vertic Epiaqualfs 2 Panola, Pocola : .. , 
Vertic Albaqualfs 1 Alusa 
.• :il 
Typic Albaqualfs 1 Cherokee :it:, I.~ 
Mollic Albaqualfs 2 Parsons, Taloka ~i~ Typic Paleudalfs 6 Baxter, Boxville, Britwater, Kamie, Sallisaw, Yanush I, .. 
Glossic Palelldalfs 3 Semow, Naldo, Whakana 
Albaquic Paleudalfs 2 Bosville, Counts 
MoUrne Paleudalfs 3 Craig, Pme" Riverton 
Psanunentic Paleudalfs 2 Flo, Glenpool 
Glossaquic Paleudalfs 2 Freestone, Porum 
Aquic Paleudalfs 6 Hamden, Muskogee, Stigler,Tamaha, Vian, 
Wetsaw 
Arenic Paleudalfs 3 Larton, Larue, Wolfpen 
Grossarenic Pal·eudalfs 1 Pickton 
Udic Haplustalfs 3 Attica, Naru, Newalla 
Ultic Haplustalfs 5 Bromide, Konawa, Littleaxe, Stephenville., 
Weatherford 
Aridic Haplustalfs 3 Bronte,. Dalhart, Vona 
Arenic Haplustalfs 2 Dougherty, Stidham 
TypJic Haplustalfs 9 Cobb, Devol, Fortyone,Gl'andfield, 




Tabl~ :1:. !;;;Qntinued. 
Subgroup # ofSeri,es Series Name 
Udertic Haplustalfs 3 Grainola, Normangee,Steedman 
Aquic Arenic Hapl.ustalfs I Meno 
Psammentic Haplustalfs I Pratt 
Oxyaquic Vertic Haplustalfs I Wilson 
Typic Ochraqualf 2 Adaton, Clodine 
Mollic Ochraqualfs I Quarles 
Glossic Natraqualfs [ Bonn 
Albic Natraqualfs 1 Cary town 
Vertic Natraqualfs I Healdton 
Haplic Glossudalfs 1 Elysian 
Typic Glossaqualfs 3 Alikchi, Guyton, Wrightsville 
Mollic Fragiuda1fs .IIay 
Aquic Fragiudalfs Lawrence 
Typic Fragiudalfs Shermore 
Glossic Natrudalfs Lafe 
Vertic Natrudalfs I Wister 
Ustollic Calciorthids 5 Chupadera, Dean, Harvey, Hernandez, 
Potter 
Ustalfic Haplargids Doakum \ .~. 
Ustochreptic Camborthids Glcnrio f""" \ ... 
UstolJic Camborthids Parida !~t 
Typic Natrargids 1 Tyende · t ~ :l ~ 
Ustic Petrocalcids L Pastura ." 
Vertic Ustifluvents L Beckman It' .. , 
Typic Ustifluvents 9 Bunyan, Clairemont, Corlena, Lincoln, 
o ~ 1 
" 1 
o' 
Pulaski, Sayers, Westola, Yomont, ;11 
Zavala 
" I 
Udic Ustifluvents 2 Gaddy, Yahola I" ., 
Mollic Udarents 1 Barge .. 4 ~:) 
Alfic Udarents 9 Block,er, Cartersville, Coalgate, Emachaya, II " lronbridge, Kanima, Latimer, Lequire, Ii!. Whitefield :::l, 
Aeric Fluvaquents 3 Arkabutla, Boggy, Ezell IIl:tl Typic fluvaquents 3 Bibb, Las Animas, Rosebloom lIt 
V,ertic Fluvaquents J Harjo 
"l 
., .. 
Aquic Udifluvents 6 Boley, Iuka, Kemp, Pushmataha, Retrop, ;:C , ... ) 
Tullahassee n il 
Typic Udifluvents 12 Ceda, Deja, Elsah, Kiomatia, Madill, Midco, 
Norwood, Ocklockonee, Oklared, 
Robinsonville, Roxana, Severn 
Oxyaquic Udifluvernts 3 Gracemont, Gracemore, Tribbey 
Ustic Torriorthents 7 Burson, Colby, Cottonwood, F lorita, Kim, 
Knoco,Vermej0 
Lithic Ustic Torriorthents Travessilla 
Typic Udipsamrnents Crevasse 
Typic Quartzipsamment Glentosb 
Ustic Quartzipsamrnents 1 Darsil 
Aquic Ustipsamments 2 Daycreek, Dillwyn 
Argi,c Ustipsamrnents 2 Derby, Eda 
Typic Ustipsamments 5 Goodnight, Jester, Likes, Nutivoli, Tivoli 
Ustic Torripsamments 2 Dwyer, Valent 
Ustarents* Latrass 
Ari.dic Ustorthents Otero 
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Tabl~ 4. continu~d, 
SubgrouQ it QfSeri~ Series Name 
Typic Ustorthents Wewoka 
Vertic Halaquept Hibsaw 
Aeric HaJaquept Krier 
Fluventic Eutrochrept 2 Coushatta, Idabel 
Dystric Fluventic Eutrochrept Keo 
Vertic Eutrochrepts Redlake 
Rendollic Eutrochrepts I Sumter 
Lithic Dystrochrepts 3 Clebit, Hector, Pickens 
Fluventic Dystochrepts 2 Ennis, Greendale 
Typic Dystrochrepts 2 Goldston, Nashoba 
Udic Ustochrepts 10 Amber, Brackett, Darnell, Dill, Highview, 
Ironmound, Masham, Noble, NueJla, 
Travertine 
Typic Ustochrepts 15 Aspermont, Burford, Case, Deepwood, 
Enterprise,Gotebo, Hardeman, Ohem, 
Owens, Quinlan, Shrewder,Vernon, 
Wellsford,Weymouth, Woodward 
Aridic Ustochrepts 3 Berthoud, Mobeetie, Veal 
Lithic Ustochr,epts I Cordell 
.. ~. 
- 'f. 
Fluventic Ustochrepts 3 Guadalupe, HawleY,Wheatwood 1' ''1 
Vertic Ustochrepts 3 Heman, Mangum, Tussy i~~ 
·1'1 
Torrertic Ustochrepts I Treadway :1. 
Udifluventic Ustochrepts 1 Weswood ,, ' 
Vertic Epiaquepts 1 Tuscumbia " ,,' "~I 
Entic Haplustolls 4 Acme, Cornick, Kingsdown,Vinson .. , 
" 
Lithic Haplustolls 8 Apache, Hedville, Kin, Rayford, Shidler, :11 
Sogn,Timhill, Woodford "I 






Cumulic Haplustolls ]0 Bergstrom, BiPPus,Clearfork, Cyril , .' 111 
Elandco,Gowen, Humbarger,Manzano, I'i 
Paymaster, Port 
! ~ , 
::~ I 
Pachic Haplustolls 3 Buttermilk, Dale, Reinach II!:I, 
Udic Haplustolls 7 Canadian, Crisfield, Lucien, Minco, Nash, I j ~a 1 Nashville, Slaughtoerville i . ... Aridic Haplustolls 2 Capps, Ulysses :~I \ 1 ;) 
Udorthentic Haplustolls 2 Clime, Kipson \, -, 
Torriorthentic HaplustoJls 3 Bayard, Colmor, Elkader 
Aquic Haplustolls 1 Elsmere 
Udertic Haplustolls 3 Garvin, LomiH, Matoy 
Fluvaquentic Haplustolls 4 Lesbo, Waldeck, Wann, Zenda 
Typic Haplustolls 3 Kenesaw, Loco, Missler 
Vertic Haplustolls 1 Teagard 
Aridic Argiustolls 7 Abbie, Capulin, Camero, Majada, Manter, 
Satanta,Richfield 
Pachic Argiustolls 14 Abilene, Altus, Braman,Corbin, Dodsum, 
Farnum,Irene, Irwin, Lawrie,Pond Creek, 
St.Paul, Tipton,Westview, Woleo 
Udic Argiustol1s 21 Albion, Carman, Chickasha, Coyle, Grant, 
Kingfisher,Labette, Lancaster, Lovedale, 
Milan, Navina, Ravia, Scullin, Shellabarger, 
Stoneburg, Teller, Teval,Vanoss, Waynoka, 
Wisby, Zaneis 
, 
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Table 4. QQrItinl.!l:<d, 
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Subgroup # of Series Series Name 
Udertic Argiustolls 10 Benchley, Brewer, Brewless, Dilworth, 
Mclain, PiedmoTIt,Renthin, TabLer, 
Westsum,Wetbeth 
Typic Argiustolls 8 Brico, Carey, farry, Lawton, Madge, Mason, 
Ost, Selman 
V,ertic Argiustolls 5 Caradan, Culp, flatonia, 
Lofton, Woods 
Typic ArgiudoUs Ii Bates, Caspiana, Catoosa,Blmont, Fitzhugh, 
Healing, Holdrege, Lula, Nowata,Okay, 
Reading 
Aquic ArgiudoHs 2 Bonham, Bram 
Lithic Argiudolls 2: Claremore, Lenapah 
Aquertic Argiudolls 2 Garton, Martin 
Udertic PaleustoLis 4 Agra, Durant, Kirkland, Renfrow 
Pachic Paleustolls 3 Bethany, DarrouZlett,Hollister 
Petrocalcic Paleustolls 3 Friona, Lea, Slaughter 
Aridic Paleustolls 1 Gruver 
Udic PaleustoUs 3 Justin, Mulhall, Norge .-. 
Torrertic Paleustolls 2 Pullman, Sherm 
, .... L 
i ~: Typic Paleustolls 1 Tillman 
'.: Caiciargidi,e Paleustolls 4 ConLen, Mansker, Sunray, Texline 'C 1 
Fluventic Hapludolls 7 Asa, Choska, Cleora, Huntington, Radley, 0" 
Tearn.ey, Wabbaseka , 
" 
Lithic Hapludolls 3 Balltown, Collinsville, Swink ~ t ;' 
Cumulic Hapludolls 6 Cannon, Go'wton, Ivan, 1I Redport, Staser, Verdigris ~ I 
Typic Hapludolls 1 Coweta .1 ., 
Vertic Hapludolls 3 Frioton, Latanier, Moreland ,4· : ~. 
Fluvaquentic Hapludolls I Lebron ., 
Aquic Hapludolls 1 Talihini !:, 
Cumulic HapJaquolls 1 Hopco I:., : :~I 
Fluvaquentic HapJaquolls 1 Sweetwater :m Aridic Argiborolls 1 Bostwick 
CUIDulic EpiaquoUs I Wynona :-:1 
Typic CaIciustolls 3 Clark, Penden, Somerv,ell :!!;) 
Aridic Calciustolls 6 Cuevoland, Dioxice, Guy. Mansic, Oklark, A . -
Portales 
Udic Calciustolls 1 Denton 
Petrocalci,c Calciustolls 3 Kerrick, Kimbrough, Plack 
Lithic Calciustolls 4 Lueders, Purves, Talpa,Tarrant 
Typic Argiaquolls 2 Carwile, Muldrow 
Vertic Argiaquolls 2 Mayes, Pharoah 
Abruptic Argiaquolls 1 Woodson 
Aquic Paleudolls 4 Burwell, Choteau, Dennis, Okema 
Typic Paleudolls 2 Eldorado, Newtonia 
Fluvaquentic Endoaquolls 1 Leshara 
Vertic Endoaquolls 1 Osage 
Leptic Natrustolls 1 Wakita 
Typic Natrustolls 4 Doolin, Dwight, Foard, Seminole 
Vertic Argialboll 1 Waurika 
Aquic Hapludults 3 Sacul, Stapp, Venita 
Arenic Hapludults Tenaha 
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Chromic Udic Haplusterts 








# of Series Series Name 
18 Bengal, Bigfork, Cahaba,Carnasaw, 
Denman, Enders,Endsaw, Hartsells, 
Honobia,Kirvin, Linker, Oktaha,Pimm, 



















Felker, Kullit, Tiak 
Blevins, Caston, Clarksyi\]e, Etowah,Noark, 
Octavia, Panama, Pickwick, Ruston 
Captina, Tonti 








Kaufman, Pledger, Trinity 
Ships 
Hollywood 
Burleson, Clarita, Heiden, 
Lela, Miller, Tamford,Watonga 
Ferris 






Randall , Ustibuck 
Roebuck 




The nwnber of master horizons a soil contains is not directly indicated in the order, 
suborder, great group, subgroup, or family levels of classification (Soil Survey Staff, 
1996). Horizons are inferred in the Entisol order where horizonation consists of A and C. 
Formative elements of the taxonomic classifications can indicate potential horizons 
assuming knowledge ofthe meanings or derivations of the elements. The "hapla" prefix 
is interpreted as meaning fewest horizons. The haplic great group contain the least 
horizons required to keep a soil in that particular order or suborder. 
Soil Depth 
SoH depth is not a direct criteria in the order, suborder, great group, subgroup, or 
family level of classification. Indirectly, it is discussed when referring to depth to 
fragipans, duripans, densic, lithic, or paralithic contact, petroferric, petrogypisic or 
petrocalcic layers in some orders (Vertisols, Aridisols, Histosols, Spodosols, Andisols, 
Ultisols, Inceptisols, Mollisols, Alfisols). Alternating contingent criteria (ACC) for some 
great groups (Paleaquults, Paleudults) include the absence of densic, lithic, paralithic or 
petroferric layers to 150 cm. Alternating contingent criteria for some subgroups (Leptic 
Haplusterts) includes the absence of densic, lithic, or paralithic layers to 100 cm. The 
presence or absence of lithic contact within 50 cm is ACC for some great groups 
(Haplaquolls) and subgroups (Lithic Torriorthents, Lithic Ustochrepts, Lithic 
Dystrochrepts, Lithic Calciustolls, Litruc HaplustolIs, Lithic Argiudolls, Lithic 
Hapludolls). 
Formative elements of the taxonomic classification can indicate potential depth 
assuming knowledge of the meanings or derivations ofthe elements. The "lithic" 
I 
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fonnative element derived from stone indicates the presence of shallow lithic contact 
which indirectly indicates soil depth. Smith (1986) explained that depth was specified as 
a series property, so it was separated at the series level of classification. 
Wetness Class 
Drainage class is not indicated directly at the order, suborder, great group, subgroup or 
family levels of classification. Saturation ACC exist for some orders (Aridisols, 
Histosols). Indirectly, ACC indicates the presence or absence of aquic conditions for 
some orders (Inceptisols). For some suborders (Aquents, Usterts, Aquerts, Aqualfs, 
Aquepts, Albolls, Aquults) and subgroups (Aquertic Argiudoll, Aquic Argiudoll, 
Fluvaquentic HapludoUs, Aquic Hapludolls), the existence or absence of aquic conditions 
or artificial drainage is often a basis for ACe. The suborder (Aqualfs, Aquents, AlboHs, 
Aquolls, Aquults) and subgroup (Aquertic Argiudolls, Aquic Argiudolls, Fluvaquentic 
Hapludolls, Aquic Hapludolls, Aquic Hapluderts) levels include redox features or 
conditions as ACe. Alternating contingent criteria for saturated conditions is found in 
the suborder (Aquents) and subgroup (Oxyaquic Hapludalfs, Oxyaquic Vertic 
Haplustalfs, Ustochreptic Camborthids) levels. Redox concentration criteria is indicated 
at the suborder (Aquept, AquoUs, Aquerts), great group (Paleustalfs, Paleudol1s), and 
subgroup (Aquic Ustipsamment, Aquic Paleudults, Aquic Hapludults) levels. 
Episaturation is often a basis for alternating contingent criteria at the great group level 
(Epiaqualfs, Epiaquepts, Epiaquol1s, Epiaquerts). Redoximorphic depletions or aquic 
conditions ACe exists at the subgroup (Aquertic Chromic Hapludalfs, Aquic Arenie 
Hapludalfs, Albaquic Hapludalfs, Glossaquic Hapludalfs, AquoHic Hapludalfs, Aquic 
Hapludalfs, Glossaquic Paleudalfs, Aquic Paleudalfs, Aquic Natrustalfs, Aquic 
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Paleustalfs, Aquic Fragiudalfs, Aquic Arenic Haplustalfs, Aquic Udifiuvents, 
Fluvaquentic Haplustolls, Aquic Haplustolls, Aquic Paleudolls, Glossaquic Fragiudults, 
Aquic FragiuduHs, Aquic Paleudults, Aquic Hapludults, Aquic Hapluderts) level of 
classification. Saturation ACC exist for some subgroups (Oxyaquic Udifluvents, 
Oxyaquic Hapluderts). 
Smith (1986) discussed that the correlation staff felt that distinctions between well 
drained and moderately well drained soils could be handled at the series level. Drainage 
classes poorer than moderately well drained were important enough to distinguish with a 
subgroup separation such as an aquic subgroup. The four subdivisions then included 
soils that were freely drained, poorly drained soils with aeric subgroups, and aquic and 
typic subgroups. 
Formative elements of the taxonomic classification can indicate potential drainage 
conditions assuming knowledge of the meanings or derivations of the elements. In the 
formative element "epiaquic", "epi" meaning over and aquic indicates surface wetness. 
The formative element "aqu" derived from water indicates wetness characteristics. 
Slope Gradient 
S lope gradient of <25 % is named as ACC for some suborders (Fluvents), and 
subgroups (Udifluventic Ustochrepts, Fluventic Eutrochrepts, Fluventic Dystrochrepts, 
Fluvaquentic Endoaquolls, Cumulic Haplustolls, Fluventic HaplustoUs, Fluvaquentic 
Haplustolls, Fluvaquentic Hapludolls, Fluventic Hapludolls). Slopes are specified as 
being >25% for some great groups (Haplaquolls), and :S:;25% for some subgroups 
(Cumulic Hapludolls). 
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Slope is. incorporated in aquic great groups. Slope was used primarily as phase 
criterion (below the series level) due to its importance in use and management. Slope 
was thought to be important when considering the difficulty/ease of removing excess 
water (Smith, 1986). 
Formative elements of the taxonomic classification can indicate potential slope 
assuming knowledge of the meanings or derivations oftbe elements. The formative 
element "fluv" derived from river indicates a floodplain which could be interpreted as a 
soil having a nearly level slope gradient. 
Soil Color 
Soil color is indicated directly at the order, suborder (Aquepts, Aquolls), great group 
(Haplaquolls, Umbraquults) and subgroup (Mollie Ochraqualfs, Monic Udarents, 
Cumulic Epiaquoll, Aridic Argiboroll, Pachic Paleustolls, Pachic Argiustolls, Cumulic 
Haplustolls, Pachic Haplustolls, Cumulic Hapludolls) levels by the presence or absence 
of mollic colors (moist value/chroma of :::;3/3) or a mollie epipedon. Soil color as ACC is 
not,ed with reference to epipedon and horizons criteria for umbric, ochric, cambic, 
anthropic, albic, monies and for albic horizons (see fonnative elements below). Soil 
colors are mentioned indirectly for the ochric or anthropic epipedon at the order 
(Aridisol), and suborder (Aquepts, Ochrept) levels. Albic horizons, mollie epipedons, 
cambic horizons,. and associated soil color requirements are given as possible ACC for 
the MoUisol order. Ahematingcontingent criteria for albic horizons are given for the 
Spodosolorder. Some suborders and great groups (Albolls, Glossaqualfs) include albic 
colors as ACC .. Cambic horizons are ACe at the order (Inceptisols), great group 
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(Camborthids), and subgroup (Torriorthentic Haplustolls, Udorthentic Haplustolls, Entic 
Haplustolls) levels. Suborders (Aqua!f) have chroma ACC ~2 and ~l on p,ed faces. 
Chroma ACC is indicated at the suborder level (Aquents, Aquepts, Aquults> Aquen:s), 
and in conjunction with redoximorphic depletions in layers with aquic conditions at the 
subgroup (Albaquic Hapludalfs, Aquultic Hapludalfs, Aquollic Hapludalfs, Aquic 
Hapludalfs, Albaquic Paleudalfs, Aquic Paleudalfs, Glossaquic Paleudalfs) level. 
Chromas of ~ l in the lower part of the mollic for is criteria for some suborders (Aquolls). 
Color ACC below the mollie epipedon is indicated at the suhorder (AquoHs) and 
subgroup (Aquie Hapludolls, Fluvaquentie Hapludolls) levels. Hue, values or ehromas 
are specified as ACC for the "matrix" in soils of some suborders (Aquolls, Aqualfs), great 
groups (Paleustalfs, Rhodustalfs, Ochraqualfs, PaleustoUs, Paleudolls, Chromusterts), and 
subgroups (Typic Glossaqualfs, Ustoehreptie Camborthids, Aerie Fluvaquents, Aquic 
Udifluvents, Aerie Halaquepts, Aquic Haplustolls, Aquertic Argiudolls, Aquie 
ArgiudoHs, Aerie Paleaqults, Glossaquie Fragiudults, Glossie Fragiudults, Aquic 
Paleudults, Aquie Hapludults, Aerie Epiaquerts, Typic Chromusterts, Typic Pellusterts 
Chromic Haplusterts, Chromic Hapluderts). Some great groups (Umbraqualfs) refer to 
color indirectly by identifying umbric epipedons. Ap horizon color ACe exists for some 
subgroups (Mollie Albaqualfs, Chromic Vertic Epiaqualfs, Aquertic Chromic Hapludalfs, 
AquoUic Hapludalfs, Mollie Hapludalfs, Mollic Natrustalfs, Mollic Paleudalfs, Mollie 
Fragiudalfs, Typic Glossaqualfs). Some subgroups (Glossic Natraqualfs, Glossie 
Paleudalfs, Glossie Natrudalf, Glossaquic Haplndalfs, Glossic Natrudalfs) include as 
ACC,. albic materials or interfingering of albic materials in the argillic. Color is 
90 
indirectly used in the organic carbon criteria at the suborder (Fluv,ents)" great group 
(Fluvaquents, Haplaquolls), and subgroup (Ustollic Calciorthids. Ustocmeptic 
Camborthids, Udifluventic Ustochrepts, Fluventic Ustochrepts, Fluventic Eutrochrepts, 
Fluv'entic Dystrochrepts, Fluvaquentic Endoaquolls, Fluvaquentic Haplustolls, Fluventic 
Haplustolls, Cumulic Hapludolls, Fluvaquentic Hapludolls, Fluventic Hapludolls, 
Cumulic Haplustolls) levels. 
Formative elements ofthe taxonomic classification can indicate potential color 
assuming knowledge of the meanings or derivations of the elements. The formative 
el,ement "chrom" meaning color, is an indication of high chroma. "Rhod", derived from 
rose, indicates dark red colors. "Alb", derived from white, indicates a bleached eluvial 
horizon. "Ochr", derived from pale, indicates a light colored surface. "Umbr", derived 
from shade, indicates a dark colored surface. "PeB", derived from dusky, indicates low 
chroma. "Sombr", derived from dark, indicates a dark horizon. 
Soil Texture 
Soil textures are limited to specific clay percentages in the Vertisol order. The 
Histosol order contains specific criteria for organic matter, sapric, hemic, and fibric 
materials. Soil texture is indirectly identified by the presence or absence of argillic, natric 
or kandic horizons at the order (Aridisols, Ultisols" SpodosoI, Mollisols, Alfisols), 
suborder (Albon, Aquults, AquaIfs), great group (Natraqualfs, KandiaquaIfs, NatrudaIfs, 
Paleustalfs, Rhodustalfs, Natrargids, Rhodustalfs, Argiaquolls, Argiborolls, Natrustolls, 
Paleustolls, Calciustolls, Argiustolls, Paleudolls, ArgiudoUs) and subgroup (Albaquic 
Hapludalf, Glossaquic Hapludalf, Aquu1tic Hapludalfs, Aquollic Hapludalfs, Aquic 
Hapludalfs, Ultic Hapludalfs, Glossaquic Paleudalfs, Albaquic Paleudalfs, Psammentic 
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Paleudalfs, Glossic Paleudalfs, Aquic Arenic Haplustalfs, Psrunmentic Haplustalfs, Ultic 
Haplustalfs, Alfic Udarents, Argic Ustipsamment, Glossaquic Fragiudult, Glossic 
Fragiudults, Arenic Hapludults) levels. Ultisols include epipedon ACe of sandy or sandy 
skeletal texture. The Vertisol order contains ACC for clay percentages, slickensides, and 
the periodic opening and closing of cracks which indicates clayey textures. Oxisol have 
as criteria an oxic horizon which contains ACC for texture. Suborders (Aqualfs, Argids) 
and subgroups (Aquertic Chromic Hapludalfs, Psammentic Paleustalfs, Arenic Aridic 
Paleustalfs, Ultic Paleustalfs) contain argillic, natric, or kandic horizon ACe. Specific 
texture ACC is given at the suborder (Aquents, Psamments), great groups (Calciorthids., 
Haplaquolls, Calciustolls) and subgroup (Typic Glossaqualfs, Pachic Paleustolls, Pachic 
Argiustolls, Cumulic Haplustolls, Pachic Haplustolls, Cumulic Hapludolls) levels based 
on textures coarser or fmer than loamy fme sand. Some great groups (Albaqualfs) have 
Ace for abrupt texture changes between ochric or albic and argillic horizons. Some 
subgroups (Aquic Arenic Hapludalfs, Psammentic Paleudalfs, Arenic Paleudalfs, 
Glossarenic Paleudalfs, Arenic Aridic Paleustalfs, Arenic Paleustalfs, Psammentic 
Paleustalfs, Aquic Arenic Haplustalfs, Psammentic Haplustalfs, Arenic Haplustalfs, 
Arenic Hapludults) have sandy or sandy skeletal particle size ACe. Clayey or clayey 
skeletal particle size class ACe exist for great groups (Paleustalfs). Abrupt texture 
changes are included in the ACe for subgroups (Albaquic Hapludalfs). Sand to nOTI-
carbonate clay ratio ACC is present in subgroups (UstoUic Calciorthids, Ustochreptic 
Camborthids). Clay increase or decrease ACC exist in great groups (Paleaquults, 
Paleudults), and subgroups (Abruptic Argiaquolls, Glossic Fragiudults). Family particle 
size class ACe are exist for some orders (Spodosols, Ultisols). Calcic, cambic and 
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gypsic horizons contain ACC for texture. Horizons including kandic, natric, cambic, oxic, 
and histic contain texture criteria. 
Formative elements ofthe taxonomic classification can indicate potential textures 
assuming knowledge of the meanings or derivations of the elements. "Psamm" or 
"arenic", meaning sand, indicates sandy textures. "Grossarenic", meaning thick sand, 
indicates sandy textures. "Arg", meaning illuvial clay, indicates argillic properties. 
"Kandic" indicates low activity clays. 
At the family level of classification, family particle size classes are given. The family 
level was developed as the level this information would be most useful in terms of use 
and management (Smith, 1986). The family particle size class can include a range of 
textures. The control section was chosen for the family particle size class as it was less 
likely disturbed by human activity (plowing, etc.). 
Site Position 
Site position is not indicated directly at any level of classification although inferences 
can be made where slope is mentioned as ACe. Formative elements of the taxonomic 
classification can indicate potential site positions assuming knowledge of the meanings or 
derivations of the elements. The formative element "fiuv" derived from river indicates a 
floodplain. 
Parent Material 
Parent material is indicated in the Andisol order where characteristics associated with 
volcanic ash are criteria. Par·en~ material is also indicated in Histosols where organic 
matter criteria is specified. The family level of classification specifies the mineralogy 
class for each series which can indicate parent material. For the 577 series of Oklahoma 
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the mineralogy classes included mixed, montmorillonitic, smectitic, siliceous, calcareous 
and carbonatic. 
Parent material was indicated through the mineralogy class and particle size 
distribution at the family level of classification. This was intentional and thought to be 
the level of classification of which this infonnation would be most useful (Smith, 1986). 
Fonnative elements of the taxonomic classification can indicate parent materials 
assuming knowledge of the meanings or derivations of the elements. The fonnative 
element "quartz" indicates at high quartz content. "Gibbs" indicates the presence of 
gibbsite. "Plinth" indicates the presence of plintmte. "Calc", derived from lime indicates 
at calcic horizon. 
Soil Structure 
Structure is indicated at the subgroup (Typic Chromusterts) level of classification 
where the presence or absence of prismatic or blocky structure within one meter of the 
surface is included as ACC. Structure exists at the subgroup (Typic PeHusterts) level 
where the presence or absence of prismatic or blocky structure with clay skins on ped 
faces is ACe. Structure is implied where prismatic or columnar structure is criteria used 
in identifying natric horizons. The absence of hard and massive structures is criteria in 
the Mollisol order. 
Implementing Soil Taxonomy Levels 
Smith (1986) discusses how genesis is considered in the order, suborder, great group, 
but mostly at the subgroup levels of classification. At these levels, the intent was to 
pemnt inferences for small-scale maps and to aid in identifying specific kinds of soil. In 
general, genetic factors influenced the higher levels of classification and interpretive 
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factors influenced the lower levels of classification. The suborder level contained 
infonnation which divided the "wet soils". Differences in degree were to be reflected at 
different categoric levels. An example would be the aquic suborder or great group. 
Differences in degrees of the aquic moisture regime are reflected at the subgroup level of 
classification. The subgroup level was intended to encompass soils which had primary 
features of one taxon and some requirements of another. Subgroups were meant to relate 
soils in a given great group including those soils which share properties with soils of 
other great groups (intergrades) as well as those soils which have properties which are not 
common to soils of any other great group (extragrades). Additionally, the subgroup level 
relates the order, suborder and great group levels. The family level was intended to 
reflect important differences as related to growing plants and engineering implications. 
The emphasis of physical properties that affected plant growth and engineering 
applications at the family level surfaced in the third approximation to soil taxonomy (Soil 
Survey Staff, 1975). At the family level, major interpretations for use and management 
could be made. It was not the intent ofthe family level to extract the most precise 
quantitative interpretations such as crop yield per hectare. It was intended that at the 
phase level, detenninations could be made as to the practicality or impracticality of 
growing annual crops. Family names, for the most part, represented the dominant (most 
common) series contained within the family. 
Table 5 consists of the subgroups for the 577 soil series of Oklahoma and the soil 
properties including the number of master horizons in the typical ped~n, soil depth, 
drainage class, value and chroma of the A horizon above or below 3/3, and the value and 
chroma below the A horizon above or below 3/3. The number of series within each 
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Table 5. Number of soil series in each suhgroup with soil properties in COmmon. 
Subgroup # Qf S~rie~ # OF SERIES WITH 
# Master Horizons Soil Depth Drainage Value/Chroma Value/Chroma Below 
Typical Pedon Class A Horizon A Horizon Above or 
Above or Below 3/3 
B~IQw 3/3 
fN CQMMQN 
Vertic Hapludalfs 2 2 I 2 2 
Ultic Hapludalfs 10 5 7 10 5 9 
Aquic Hapludalfs 2 2 1 1 I 2 
Albaquic Hapludalfs 2 1 1 2 2 2 
Oxyaquic Hapludalfs 2 I 2 2 2 
Glossaquic Hapludalfs I 1 I 1 I 
Typic Hapludalfs 2 1 2 2 2 2 
Aquertic Chromic Hapludalfs I I 2 2 2 2 
Aquollic Hapludalfs 2 I 2 2 2 2 
Aquultie Hapludalfs I I 1 I I I 
Mollie Hapludalf I 1 1 I I 1 
Aquic Arenic Hapludalfs I 1 1 I 1 1 
\0 Mollie Natrustalfs 4 3 2 3 2 2 
0- Typic Natrustalfs I I 1 I 1 I 
Aquic NatrustaJfs 1 I I 1 1 1 
Udertic Paleustalfs 4 2 3 2 2 3 
Psammentic Paleustalfs 3 2 2 2 2 3 
Udic Paleustalfs 5 2 3 3 3 5 
Arenic Paleustalfs 2 I 2 2 2 
Aquic Paleustalfs 2 I 1 2 2 
Typic Paleustalfs 4 2 4 4 3 4 
Ultic Paleustalfs 4 3 2 3 4 4 
Aridic Paleustalfs 4 2 3 4 3 3 
Arenic Aridic Paleustalfs 1 I 1 I I I 
Caleidic Paleustalfs 2 2 2 2 2 2 
Udic Rhodustalfs 2 2 1 2 2 2 
Typic Epiaqualfs 1 1 1 1 I 
Chromic Vertic Epiaqualfs I 1 1 I I 
Vertic Epiaqualfs 2 1 1 I 1 
Vertic Albaqualfs 1 I I I I 
Typic Albaqualfs 1 I 1 I 
Mollie Albaqualfs 2 2 2 2 
i)~~~~-=--
Tabl!; 5. continu!;d 
SubgIQYI2 # Qf Series ti. OF SERIES ~ITH 
# Master Horizons Soil Depth Drainage Value/Chroma Value/Chroma Below 
Typical Pedon Class A Horizon A Horizon Above or 
Above or Below 3/3 
Below 3/J 
fNCOMMON 
Typic Paleudalfs 6 3 3 6 6 6 
Glossic Paleudalfs 3 2 3 2 3 3 
Albaquie Paleudalfs 2 I I 2 I 2 
Mollie Paleudalfs 3 2 2 2 3 2 
Psammentic Paleudalfs 2 2 1 2 I 2 
Glossaquic Paleudalfs 2 1 2 2 2 2 
Aquic Paleudalfs 6 4 3 6 5 6 
Arenic Paleudalfs 3 2 2 3 3 3 
Grossarenic Paleudalfs 1 I I I I 1 
Udic Haplustalfs 3 I 2 2 3 3 
Ultic Haplustalfs 5 3 2 5 3 5 
\C) Aridie Haplustalfs 3 2 2 3 2 3 
-...l Arenie Haplustalfs 2 2 2 2 2 2 
Typic Haplustalfs 9 7 5 8 6 9 
Udertic Haplustalfs 3 2 2 2 3 3 
Aquic Arenic Haplustalfs 1 1 1 1 I 
Psammentic Haplustalfs I I I I I 
Oxyaquic Vertic Haplustalfs I 1 I I 
Typic Ochraqualf 2 2 2 2 
Mollie Ochraqualfs 1 I 1 I 
Glossic Natraqualfs 1 I 1 I 
Albic Natraqualfs I I I I 
Vertic Natraqualfs I I I I 
Haptic Glossudalfs I I I I I 1 
Typic Glossaqualfs 3 2 2 3 2 2 
Mollie Fragiudalfs I I I I I 
Aquic Fragiudalfs I I I I I 
Typic Fragiudalfs I 1 I I I 1 
Glossie Natrudalfs I I I I 1 I 
Vertie Natrudalfs 1 I 1 I 1 I 
Ustollic Calciorthids 5 3 2 5 5 5 
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1 1 1 
I I I I 
1 1 1 1 
9 5 7 8 9 
2 2 I 2 2 
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I I I I 1 
4 4 3 6 6 
9 7 10 II 12 
2 3 2 3 3 
4 2 5 6 6 
1 I I 
I 1 I 
I 1 I I 
I 1 I 1 
2 2 2 2 
2 2 2 2 
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Table 5. continued 
SYQgrQYP # of Series # QE SERIES WITH 
# Master Horizons Soil Depth Drainage Value/Chroma Value/Chroma Below 
Typical Pedon Class A Horizon A Horizon Above or 
Above or Below 3/3 
Below 3/3 
fNCOMMQN 
Dystrie Fluventic Eutrochrept I I I 
Vertic Eutrochrepts I I I I I 
Rendollic Eutrochrepts I I I I I I 
Lithic Dystrochrepts 3 2 2 2 3 3 
Fluventic Dystoehrepts 2 2 I 2 2 2 
Typic Dystrochrepts 2 I I I 2 2 
Udic Ustochrepts 10 9 5 10 8 10 
Typic Ustochrepts 15 11 4 15 14 15 
Aridic Ustochrepts 3 2 3 3 3 
Lithic Ustochrepts 1 I I I 1 I 
Fluventic UstochTepts 3 3 2 3 3 3 
'D Vertic Ustochrepts 3 3 2 2 2 3 
'D Torrertic Ustochrepts 1 I I 
Udifluventic Ustochrepts I I I 
Vertic Epiaquepts I I 1 1 
Entic Haplustolls 4 2 I 4 4 4 
Lithic Haplustolls 8 6 6 6 8 7 
Fluventic HapJustolls 7 3 4 6 7 7 
Cumulie Haplustolls 10 6 5 10 10 5 
Pachic Haplustolls 3 3 2 2 3 2 
Udic Haplustolls 7 5 3 7 7 6 
Aridic Haplustolls 2 2 2 2 2 2 
Udorthentic Haplustolls 2 2 1 1 2 I 
Torriorthentie Haplustolls 3 2 2 3 3 3 
Aquic Haplustolls 1 1 1 1 1 1 
Udertic Haplustolls 3 2 2 1 3 2 
Fluvaquentic Haplustolls 4 4 2 4 4 4 
Typic Haplustolls 3 3 2 3 3 3 
Vertic Haplustolls I I I 1 1 I 
Aridie Argiustolls 7 5 4 7 7 5 
Pachic Argiustolls 14 8 9 12 14 14 
.a".i~~ 
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Table 5. continued 
Subgroup #_Q[S~ri!:~ # QF SERIES YiITH 
# Master Horizons Soil Depth Drainage Value/Chroma Value/Chroma Below 
Typical Pedon Class A Horizon A Horizon Above or 
Above or Below 3/3 
Below 3/3 
INCQMMON 
Udic Argiustolls 21 II 9 17 21 15 
Udertic Argiustolls 10 6 6 6 10 9 
Typic Argiustolls 8 4 6 8 8 5 
Vertic Argiustolls 5 3 4 3 5 4 
Typic Argiudolls II 5 5 II II 9 
Aquic Argiudolls 2 2 1 2 2 2 
Lithic Argiudolls 2 2 2 2 2 2 
Aquertic Argiudolls 2 I 2 2 2 2 
Udertic Paleustolls 4 2 4 2 4 3 
Pachic Paleustolls 3 2 3 3 3 
Petrocalcic Paleusto lis 3 3 3 2 
0 Aridic Paleustolls 1 I 1 I I 
0 Udic Paleustolls 3 2 3 3 2 
Torrertic Paleustolls 2 2 2 2 2 
Typic PaIeustolls I 1 1 I 1 1 
Calciargidic Paleustolls 4 4 3 4 4 4 
Fluventic Hapludolls 7 5 4 5 7 6 
Lithic Hapludolls 3 3 3 2 3 2 
Cumulic Hapludolls 6 4 5 6 6 4 
Typic Hapludolls 1 1 I I 1 I 
Vertic Hap\udolls 3 2 2 2 3 2 
Fluvaquentic Hapludolls I I 1 I I 
Aquic Hapludolls I I I 1 I 
Cumulic Haplaquolls I 1 I I 
Fluvaquentic Haplaquolls 1 1 I 1 I 
Andie Argiborolls 1 1 1 1 I I 
Cumulic Epiaquolls I 1 I 1 I I 
Typic Calciustolls 3 3 1 3 3 3 
Aridic Calciustolls 6 2 3 6 6 5 
Udic Calciustolls I I I I 1 
Petrocalcic Calciustolls 3 3 3 3 3 
3. ,lo.a.~-
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Table 5. continued 
SUQgrQuJ;! # QfSeries # OF SERIES WIll:::! 
# Master Horizons Soil Depth Drainage Value/Chroma Value/Chroma Below 
Typical Pedon Class A Horizon A Horizon Above Or 
Above or Below 3/3 
Below 3/3 
IN COMMON 
Lithic Calciustolls 4 3 4 4 3 2 
Typic Argiaquolls 2 I 2 I 2 2 
Vertic Argiaquolls 2 2 I 2 2 
Abruptic Argiaquolls I 1 1 1 I 
Aquic Paleudolls 4 2 2 4 4 3 
Typic Paleudolls 2 1 2 2 
Fluvaquentic Endoaquolls 1 I I 1 
Vertic Endoaquolls 1 1 1 1 1 
Leptic Natrustolls I I I 1 I I 
Typic Natrustolls 4 3 2 3 4 3 
Vertic Argialboll I I 1 I I 
-
Aquic Hapludults 3 3 I 3 2 3 0 
-
Arenic Hapludults 1 1 1 I I I 
Typic Hap1udults 18 7 9 18 12 18 
Aquic Paleudults 3 3 2 I 2 3 
Typic Paleudults 9 4 5 8 7 9 
Typic Fragiudults 2 I 2 2 2 
Glossic Fragiudults 3 2 3 3 3 
Aquic Fragiudults I I I 
Glossaquic Fragiudults 1 1 I 
Aeric Paleaquults 2 2 2 2 
Typic Umbraquults 1 I 
Typic Chromusterts 1 1 I 
Udorthentic Chromusterts 1 1 I 1 
Aquic Hapluderts 2 1 2 2 2 
Typic Hapluderts 3 2 3 3 3 3 
Chromic Hapluderts 1 1 1 1 1 
Oxyaquic Hapluderts I I 1 1 1 I 
Udic Haplusterts 7 7 5 4 7 4 
Chromic Udic Haplusterts 1 I 1 I I 
Leptic Udic Haplusterts 2 2 2 2 2 
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subgroup that have these properties in common are the numbers listed below each soil 
property heading. These soil properties are important for use and management 
interpretations. The unifying concept ofthe series dictates that soils in a given subgroup 
have like soil properties. Table 5 reveals that many soils within a subgroup have 
dissimilar soil properties. 
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CHAPTER V 
SUMMARY AND CONCLUSION 
Nine key soil properties are identified as potential criteria for a practical soil 
classification developed from soil series description sheets (USDA-NRCS). Soil series 
description sheets must be improved to serve the needs of many users, updated regularly, 
and be available in a format conducive to database usage. Soil variability must be 
consistently expressed by average and range values for all key soil properties. The key 
soil properties, however, are not consistently identified during field soil profile 
descriptions with persons having 3 years or less experience under soil contest conditions. 
A new classification scheme must use soil properties that are readily observable and 
textural. Most of the 9 key soil properties studied are not currently directly used in the 
Keys to Soil Taxonomy (Soil Survey Staff, 1996). The soil properties, when indicated, 
exist as alternating contingent criteria. Groupings of the series based on 5 of the 9 soil 
properties important for land use management reveal that dissimilar soils exist within the 
subgroup level of taxonomic classification. The proposed 9 soil properties classification 
scheme will expedite the use of soil series data for computer models and programs and 
provide a consistent classification scheme based on soil properties important to the user. 
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APPENDIX A 
y ears Experience (y axis) by Master Horizons-l 0 Points (x axis) 




~1 0 2 3 22 44 33 ]04 
0.00 0.85 1.27 9.32 18.64 13.98 44.07 
0.00 1.92 2.88 21.15 42.31 31.73 
0.00 66.67 27.27 44.90 51.16 38.37 
2 0 1 4 14 24 29 72 
0.00 0.42 1.69 5.93 10.17 12.29 30.51 
0.00 1.39 5.56 19.44 33.33 40.2& 
0.00 33.33 36.36 28.57 27.91 33.72 
~3 1 0 4 13 18 24 60 
0.42 0.00 1.69 5.51 7.63 10.17 25.42 
1.67 0.00 6.67 2l.67 30.00 40 .. 00 
100.00 0.00 36.36 26.53 20.93 27.91 
Total 1 3 11 49 86 86 236 
0.42 l.27 4.66 20.76 36.44 36.44 100.00 
y ears Experience (y axis) by Boundary Depth-8 (x axis) 




~1 28 40 27 8 1 104 
11.86 16.95 11.44 3.39 0.42 44.07 
26.92 38.46 25.96 7.69 0.96 
57.14 40.40 40.91 44.44 25.00 
2 13 29 23 6 1 72 
5.51 12.29 9.75 2.54 0.42 30.51 
18.06 40.28 31 .94 8.33 1.39 
26.53 29.29 34.85 33.33 25.00 
~3 8 30 16 4 2 60 
3.39 12.71 6.78 1.69 0.85 25.42 
13.33 50.00 26.67 6.67 3.33 
16.33 30.30 24.24 22.22 50.00 
Total 49 99 66 18 4 236 
20.76 41.95 27.97 7.63 1.69 100.00 
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Years Experience (y axis) by "Boundary Distinguished By" - 6 Points (x axis) 




$;1 1 9 7 4 3 2 26 
1.69 15.25 11.86 6.78 5.08 3.39 44.07 
3.85 34.62 26.92 15.38 11.54 7.69 
33.33 60.00 33.33 36.36 50.00 66.67 
2 1 1 8 4 3 1 18 
1.69 1.69 13.56 6.78 5.08 1.69 30.5 1 
5.56 5.56 44.44 22.22 16.67 5.56 
33.33 6.67 38.10 36.36 50.00 33.33 
2::3 1 5 6 3 0 0 15 
1.69 8.47 10.17 5.08 0.00 0.00 25.42 
6.67 33.33 40.00 20.00 0.00 0.00 
33.33 33.33 28.57 27.27 0.00 0.00 
Total 3 15 21 11 6 3 59 
5.08 25.42 35.59 18.64 10.17 5.08 100.00 
Years Experience (y axis) by "Boundary Distinguished By" - 8 Points (x axis) 




$;1 3 11 13 14 14 13 7 3 78 
1.69 6.21 7.34 7.91 7.91 7.34 3.95 1.69 44.07 
3.85 14.10 16.67 17.95 17.95 16.67 8.97 3.85 
37.50 52.38 46.43 43.75 46.67 56.52 28.00 30.00 
2 2 4 7 11 11 8 7 4 54 
1.13 2 . 26 3.95 6.21 6.21 4.52 3.95 2.26 30.51 
3.70 7.41 12.96 20.37 20.37 14.81 12.96 7.41 
25.00 19.05 25.00 34.38 36.67 34.78 28.00 40.00 
2::3 3 6 8 7 5 2 11 3 45 
1.69 3.39 4.52 3.95 2.82 1.13 6.21 1.69 25.42 
6.67 13.33 17.78 15.56 11.11 4.44 24.44 6.67 
37.50 28.57 28.57 21.88 16.67 8.70 44.00 30.00 
Total 8 21 28 32 30 23 25 10 177 
4.52 11.86 15.82 18.08 16.95 12.99 14.12 5.65 100.00 
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y ears Experience (y axis) by Texture-20 Points ex axis) 




::;1 21 22 30 10 16 5 104 
8.90 9.32 12.71 4.24 6.78 2.12 44.07 
20.19 21.15 28.85 9 .. 62 15.38 4.81 
70.00 47.83 40.00 31.25 41.03 35.71 
2 8 13 26 12 8 5 72 
3.39 5.51 11.02 5.08 3.39 2.12 30.51 
11.11 18.06 36.11 16.67 11.11 6.94 
26.67 28.26 34.67 37.50 20.51 35.71 
;;::3 1 11 19 10 15 4 60 
0.42 4.66 8.05 4.24 6.36 1.69 25.42 
1.67 18.33 31.67 16.67 25.00 6.67 
3.33 23.91 25.33 31.25 38.46 28.57 
Total 30 46 75 32 39 14 236 
12.71 19.49 31.78 13.56 16.53 5.93 100.00 
Years Experience (y axis) by Hue-l0 Points ex axis) 




::;1 6 16 15 22 31 14 104 
2.54 6.78 6.36 9.32 13.14 5.93 44.07 
5.77 15.38 14.42 21.15 29.81 13.46 
50.00 51.61 60.00 44.00 40.79 33.33 
2 3 14 5 16 22 12 72 
1.27 5.93 2.12 6.78 9.32 5.08 30.51 
4.17 19.44 6.94 22.22 30.56 16.67 
25.00 45.16 20.00 32.00 28.95 28.57 
;;::3 3 1 5 12 23 16 60 
1.27 0.42 2.12 5.08 9.75 6.78 25.42 
5.00 1.67 8.33 20.00 38.33 26.67 
25.00 3.23 20.00 24.00 30.26 38.10 
Total 12 31 25 50 76 42 236 
5.08 13.l4 10.59 21.19 32.20 17.80 100.00 
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Years Experience (y axis) by Value-l0 Points (x axis) 




sl 0 7 10 35 33 19 104 
0.00 2.97 4.24 14.83 13.98 8.05 44.07 
0.00 6.73 9.62 33.65 31.73 18.27 
0.00 63 .64 43.48 52.24 38.82 38.78 
2 0 1 5 15 33 18 72 
0.00 0.42 2.12 6.36 13.98 7.63 30.51 
0.00 1.39 6.94 20.83 45 .83 25.00. 
0.00 9.09 21.74 22.39 25.00 36.73 
23 1 3 8 17 19 12 60. 
0.42 1.27 3.39 7.20. 8.05 5.08 25.42 
1.67 5.00 13.33 28.33 31.67 20.00. 
100.00 27.27 34.78 25 .37 22.35 24.49 
Total 1 11 23 67 85 49 236 
0.42 4.66 9.75 28.39 36.02 20..76 100.0.0 
Years Experience (y axis) by Chroma-l 0. Points (x axis) 




s l 16 17 29 21 16 5 104 
6.78 7.20 12.29 8.90. 6.78 2.12 44.0.7 
15.38 16.35 27.88 20.. 19 15.38 4.81 
45.71 43.59 51.79 35.59 41.0.3 62.50. 
2 10 14 11 21 15 1 72 
4.24 5.93 4.66 8.90. 6.36 0..42 30.51 
13.89 19.44 15.28 29.17 20..83 1.39 
28.57 35.90. 19.64 35.59 38.46 12.50. 
~3 9 8 16 17 8 2 60. 
3.81 3.39 6.78 7.20 3.39 0.85 25.42 
15.00. 13.33 26.67 28.33 13.33 3.33 
25.71 20..51 28.57 28.81 20.51 25.00. 
Total 35 39 56 59 39 8 236 
14.83 16.53 23.73 25.0.0. 16.53 3.39 100.00 
112 
Years Experience (y axis) by Structure Grade -10 Points (x axis) 




::;1 6 14 24 36 19 5 104 
2.54 5.93 10.17 15.25 8.05 2.12 44.07 
5.77 13.46 23.08 34.62 18.27 4.81 
66.67 51.85 46.15 48.00 31.67 38.46 
2 2 9 14 23 20 4 72 
0.85 3.81 5.93 9.75 8.47 1.69 30.51 
2.78 12.50 19.44 31.94 27.78 5.56 
22.22 33.33 26.92 30.67 33.33 30.77 
~3 1 4 14 16 21 4 60 
0.42 1.69 5.93 6.78 8.90 1.69 25.42 
1.67 6.67 23 .33 26.67 35.00 6.67 
11.11 14.81 26.92 21.33 35.00 30.77 
Total 9 27 52 75 60 13 236 
3.81 11.44 22.03 31.78 25.42 5.51 100.00 
Years Experience (y axis) by Structure Shape-1 0 Points (x axis) 




::;1 2 10 30 0 36 18 8 104 
0.85 4.24 12.71 0.00 15.25 7.63 3.39 44.07 
1.92 9.62 28.85 0.00 34.62 17.31 7.69 
33.33 66.67 50.00 0.00 38.30 35.29 88 .. 89 
2 3 1 15 0 34 19 0 72 
1.27 0.42 6.36 0.00 14.41 8.05 0.00 30.51 
4.17 1.39 20.83 0.00 47.22 26.39 0.00 
50.00 6.67 25.00 0.00 36.17 37.25 0.00 
~3 1 4 15 1 24 14 1 60 
0.42 1.69 6.36 0.42 10.17 5.93 0.42 25.42 
1.67 6.67 25.00 1.67 40.00 23.33 1.67 
16.67 26.67 25.00 lOO.OO 25.53 27.45 11.11 
Total 6 15 60 1 94 5 1 9 236 
2.54 6.36 25.42 0.42 39.83 21.61 3.81 100.00 
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Years Experience (y axis) by Parent Material -5 Points (x axis) 




:S;} 22 82 104 
9.32 34.75 44.07 
21.15 78.85 
42.31 44.57 
2 15 57 72 
6.36 24.15 30.51 
20.83 79.17 
28.85 30.98 
;;::3 15 45 60 
6.36 19.07 25.42 
25.00 75.00 
28.85 24.46 
Total 52 184 236 
22.03 77.97 100.00 
Y ears Experience (y axis) by Slope-5 Points (x axis) 




~1 16 88 104 
6.78 37.29 44.07 
15.38 84.62 
50.00 43.14 
2 ]Q 62 72 
4.24 26.27 30.51 
13.89 86.11 
31.25 30.39 
;;::3 6 54 60 
2.54 22.88 25.42 
10.00 90.00 
18.75 26.47 
Total 32 204 236 
13.56 86.44 100.00 
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Years Experience (y axis) by Site Position-5 Points (x axis) 




~1 70 34 104 
29.66 14.41 44.07 
67.31 32.69 
48.28 37.36 
2 39 33 72 
16.53 13.98 30.51 
54.17 45.83 
26.9'0 36.26 
23 36 24 60 
15.25 10 . .17 25.42 
60.00 40.00 
24.83 26.37 
Total 145 91 236 
61.44 38.56 100.00 
Years Experience (y axis) by Wetness Class-5 Points ex axis) 




~l 29 75 104 
12.29 31.78 44.07 
27.89 72.12 
46.77 43.10 
2 16 56 72 
6.78 23.73 30.51 
22.22 77.78 
25.81 32.18 
23 17 43 60 
7.20 18.22 25.42 
28.33 71.67 
27.42 24.71 
Total 62 174 236 
26.27 73.73 100.'00 
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Analysis of V ariance-Means Classified by the Variable Experience 
Exper N MASI0 DEPTH TEX20 HUE 1 0 VALUE 10 CHROMA 1 0 
8 
~1 104 7.9& 2.35 7.73 5.89 6.90 4.37 
2 72 8.11 2.69 8.78 6.11 7.72 4.56 
~3 60 8.14 2.73 10.6 7.30 6.87 4.43 
Exper N STRGIO STRSlO PM5 SLPE5 POS5 WET5 
~1 104 5.21 5.58 3.94 4.23 1.63 3.61 
2 72 5.72 5.81 3.96 4.31 2.29 3.89 
~3 60 6.13 5.65 3.75 4.50 2.0 3.58 
BDB6 BDB8 
Exper N Mean Exper N Mean 
~l 26 2.19 1 78 3.37 
2 18 2.56 2 54 3.80 
~3 IS 1.73 3 45 3.56 
Population Means 
Variable Population Mean Std. Deviation 
Master Horizons(10) 236 8.0 1.94 
Boundary Depth (8) 236 2.6 1.86 
Boundary Distinguished By (6) 59 2.2 1.22 
Boundary Distinguished By (8) 177 3.6 1.90 
Texture (20) 236 8.8 5.66 
Hue (10) 236 6.3 2.90 
Value (10) 236 7.1 2.18 
Chroma (10) 236 4.4 2.78 
Structure Grade (10) 236 5.6 2.41 
Structure Shape (10) 236 5.7 2.08 
Parent Material (5) 236 3.9 2.08 
Slope (5) 236 4.3 1.72 
Site Position (5) 236 1.9 2.44 
Wetness Class (5) 236 3.7 2.21 
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APPENDIXB 
Y ears Experience (y axis) by Master Horizons-lO Points (x axis) 




::;;1 1 a 3 8 3 15 
1.59 0.00 4.76 12 .. 70 4.76 23.81 
6.67 0.00 20.00 53.33 20.00 
100.00 0.00 60.00 17.39 30.00 
2 a 0 2 20 3 25 
0.00 0.00 3.n 31.75 4.76 39.68 
0.00 0.00 8.00 80.00 12.00 
0.00 0.00 40.00 43.48 30.00 
~3 0 1 a 18 4 23 
0.00 1.59 0.00 28.57 6.35 36.51 
0.00 4.35 0.00 78.26 17.39 
0.00 100.00 0.00 39.13 40.00 
Total 1 1 5 46 10 63 
1.59 1.59 7.94 73.02 15.87 100.00 
Years Experience (y axis) by Master Horizons -12 Points (x axis) 




::;;1 1 a 4 10 13 17 45 
0.53 0.00 2.12 5.29 6.88 8.99 23.81 
2.22 0.00 8.89 22.22 28.89 37.78 
100.00 0.00 50.00 32.26 20.31 20.24 
2 0 1 2 9 27 36 75 
0.00 0.53 1.06 4.76 14.29 19.05 39.68 
0.00 1.33 2.67 12.00 36.00 48.00 
0.00 100.00 25.00 29.03 42.19 42.86 
~3 0 a 2 12 24 31 69 
0.00 0.00 1.06 6.35 12.70 16.40 36.51 
0.00 0.00 2.90 17.39 34.78 44.93 
0.00 0.00 25.00 38.71 37.50 36.90 
Total 1 1 8 31 64 84 189 
0.53 0.53 4.23 16.40 33 .86 44.44 100.00 
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Years Experience (y aXIs) by Boundary Depth-8 Points (x axis) 




:::;;1 0 3 8 4 0. 15 
0.00 4.76 12.70. 6.35 0.00 23.81 
0.00 20.00 53.33 26.67 0.0.0 
0.00 30.00 25.00 21.05 0.00 
2 a 5 16 4 0 25 
0.00 7.94 25.40 6.35 0.00 39.68 
0.00 20.00 64.00 16.00 0..00 
0.00 50.00 50.00 21.05 0.0.0 
~3 1 2 8 11 1 23 
1.59 3.17 12.70 17.46 1.59 36.51 
4.35 8.70 34.78 47.83 4.35 
10D.00 20.00. 25.00 57.89 100.00 
Total 1 10 32 19 I 63 
1.59 15.87 50..79 30.16 1.59 100.0.0 
Years Experience (y axis) by Boundary Depth -10. Points (x axis) 




:::;;1 4 12 17 8 4 a 45 
2.12 6.35 8.99 4.23 2.12 0.00 23.81 
8.89 26.67 37.78 17.78 8.89 0.00 
57.14 36.36 21.25 16.33 21.05 0.00 
2 0 13 37 16 9 a 75 
0.00 6.88 19.58 8.47 4.76 0.00 39.68 
0.00 17.33 49.33 21.33 12.00 0.00 
0.00 39 .. 39 46.25 32.65 47.37 0.00 
~3 3 8 26 25 6 1 69 
1.59 4.23 13..76 13.23 3.17 0.53 36.51 
4.35 11.59 37.68 36.23 8.70 1.45 
42.86 24.24 32.50 51.02 31.58 100.00 
Total 7 33 80 49 19 1 189 
3.70 17.46 42.33 25.93 10.05 0.53 100.00 
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Years Expen,ence ey axis) by Texture -10 Points ex axis) 
Frequency, 0 2 4 
Percent, 
6 8 10 Total 
Row Pet, 
Col P'et 
~1 2 3 6 3 1 0 15 
3.17 4.76 9.52 4.76 1.59 0.00 23 .81 
13.33 20.00 40.00 20.00 6.67 0.00 
18.18 27.27 37.50 17.65 16.67 0.00 
2 5 6 3 8 2 1 25 
7.94 9.52 4.76 12.70 3.17 1.59 39.68 
20.00 24.00 12.00 32.00 R.OO 4.00 
45.45 54.55 18.75 47.'06 33.33 5'0.'00 
~3 4 2 7 6 3 1 23 
6.35 3.17 11.11 9.52 4.76 1.59 36.51 
17.39 8.70 30.43 26.09 13.04 4.35 
36.36 18.18 43.75 35.29 50.00 50.00 
Total 11 11 16 17 6 2 63 
17.46 17.46 25.40 26.98 9.52 3.17 100.00 
Years Experience (y axis) by Texture-12 Points ex axis) 




~1 1 3 5 7 23 5 1 45 
0.53 1.59 2.65 3.70 12.17 2.65 0.53 23.81 
2.22 6.67 11.11 15.56 51.11 11.11 2.22 
100.00 27.27 29.41 16.67 30.67 13.16 20.00 
2 0 3 8 13 32 17 2 75 
0.00 1 . 59 4.23 6.88 16.93 8.99 1.06 39.68 
0.00 4.00 10.67 17.33 42.67 22.67 2.67 
0.0'0 27.27 47.06 30.95 42.67 44.74 40.00 
~3 0 5 4 22 20 16 2 69 
0.00 2.65 2.12 11.64 10.58 8.47 1.06 36.51 
0.00 7.25 5.80 31.88 28.99 23.19 2.90 
0.00 45.45 23.53 52.38 26.67 42. 11 40.00 
Total 1 11 17 42 75 38 5 189 
0.53 5.82 8.99 22.22 39.68 20.11 2.65 100.'00 
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Years Experience (y axis) by Hue -1 0 Points (x axis) 
Frequency, 2 4 6 8 10 Total Percent, 
Row Pct, 
Col Pct 
~ l 0 6 4 1 4 15 
0.00 9.52 6.35 1.59 6.35 23.81 
0.00 40.00 26.67 6.67 26.67 
0.00 35.29 44.44 7.69 17.39 
2 0 5 3 6 11 25 
0.00 7.94 4.76 9.52 17.46 39.68 
0.00 20.00 12.00 24.00 44.00 
0.00 29.41 33.33 46.15 47.83 
~3 1 6 2 6 8 23 
1.59 9.52 3.17 9.52 12.70 36.51 
4.35 26.09 8.70 26.09 34.78 
100.00 35.29 22.22 46.1 5 34.78 
Total 1 17 9 13 23 63 
1.59 26.98 14.29 20.63 36.51 100.00 
Years Experience (y axis) by Hue -12 Points (x axis) 




~ l 0 a 2 12 8 23 45 
0.00 0.00 1.06 6.35 4.23 12.17 23 .81 
0.00 0.00 4.44 26.67 17.78 51. 11 
0.00 0.00 28.57 30.77 15.69 25.84 
2 1 1 3 15 23 32 75 
0.53 0.53 1.59 7.94 12.17 16.93 39.68 
1.33 1.33 4.00 20.00 30.67 42.67 
100.00 50.00 42.86 38.46 45.10 35.96 
~3 0 1 2 12 20 34 69 
0.00 0.53 1.06 6.35 10.58 17.99 36.51 
0.00 1.45 2.90 17.39 28.99 49.28 
0.00 50.00 28.57 30.77 39.22 38.20 
Total I 2 7 39 51 89 189 
0.53 1.06 3.70 20.63 26.98 47.09 100.00 
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y ears Experience (y axis) by Yalue-l 0 Points (x axis) 
Frequency, 2 4 
Percent, 
6 8 10 Total 
Row Pet, 
Col Pct 
~l 2 5 4 3 1 15 
3.17 7.94 6.35 4.76 1.59 23.81 
13.33 33.33 26.67 20.00 6.67 
66.67 29.41 20.00 27.27 8.33 
2 1 7 8 4 5 25 
1.59 11.11 12.70 6.35 7.94 39.68 
4.00 28.00 32.00 16.00 20.00 
33.33 41.18 40.00 36.36 41.67 
~3 a 5 8 4 6 23 
0.00 7.94 12.70 6.35 9.52 36.51 
0.00 21.74 34.78 17.39 26.09 
0.00 29.41 40.00 36.36 50.00 
Total 3 17 20 11 12 63 
4.76 26.98 31.75 17.46 19.05 100.00 
Years Experience (y axis) by V alue -12 Points (x axis) 




~l 2 2 10 10 11 10 45 
1.06 1.06 5.29 5.29 5.82 5.29 23.81 
4.44 4.44 22.22 22 .22 24.44 22.22 
100.00 12.50 38.46 18.87 23.40 22.22 
2 a 8 8 26 18 15 75 
0.00 4.23 4.23 13.76 9.52 7.94 39.68 
0.00 10.67 10.67 34.67 24.00 20.00 
0.00 50.00 30.77 49.06 38.30 33.33 
;::-:3 a 6 8 17 18 20.00 69 
0.00 3.17 4.23 8.99 9.52 10.58 36.51 
0.00 8.70 11.59 24.64 26.09 28.99 
0.00 37.50 30.77 32.08 38.30 44.44 
Total 2 16 26 53 47 45 189 
1.06 8.47 13.76 28.04 24.87 23.81 100.00 
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Years Experience (y axis) by Chroma -10 Points (x axis) 




~1 0 1 5 7 2 0 15 
0.00 1.59 7.94 11.11 3.17 0.00 23.81 
0.00 6.67 33.33 46.67 13.33 0.00 
0.00 25.00 21.74 31.82 18.18 0.00 
2 2 2 7 6 7 1 25 
3.17 3.17 11.11 9.52 11.11 1.59 39.68 
8.00 8.00 28.00 24.00 28.00 4.00 
100.00 50.00 30.43 27.27 63.64 100.00 
z3 0 1 11 9 2 0 23 
0.00 1.59 17.46 14.29 3.17 0.00 36.51 
0.00 4.35 47.83 39.13 8.70 0.00 
0.00 25.00 47.83 40.91 18.18 0.00 
Total 2 4 23 22 11 1 63 
3.17 6.35 36.51 34.92 17.46 1.59 100.00 
Years Experience (y axis) by Chroma - 12 Points (x axis) 




~1 1 1 7 13 12 7 4 45 
0.53 0.53 3.70 6.88 6.35 3.70 2.12 23.81 
2.22 2.22 15.56 28.89 26.67 15.56 8.89 
50.00 20.00 25.00 27.66 23.08 19.44 21.05 
2 1 2 10 12 24 18 8 75 
0.53 1.06 5.29 6.35 12.70 9.52 4.23 39.68 
1.33 2.67 13.33 16.00 32.00 24.00 10.67 
50.00 40.00 35.71 25.53 46.15 50.00 42.11 
z3 0 2 11 22 16 11 7 69 
0.00 1.06 5.82 11.64 8.47 5.82 3.70 36.51 
0.00 2.90 15.94 31.88 23.19 15.94 10.14 
0.00 40.00 39.29 46.81 30.77 30.56 36.84 
Total 2 5 28 47 52 36 19 189 
1.06 2.65 14.81 24.87 27.5t 19.05 10.05 100.00 
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Years Experience (y axis) by Structure Grade -10 Points ex axis) 




::s;1 1 1 5 5 2 I 15 
1.59 1.59 7.94 7.94 3.17 1.59 23 .81 
6.67 6.67 33.33 33.33 13.33 6.67 
50.00 33.33 33.33 25.00 10.00 33 . .33 
2 0 1 7 7 8 2 25 
0.00 1.59 11.11 11.11 12.70 3.17 39.68 
0.00 4.00 28.00 28.00 32.00 8.00 
0.00 33.33 46.67 35.00 40.00 66.67 
~3 1 1 3 8 10 0 23 
1.59 1.59 4.76 12.70 15 .. 87 0.00 36.51 
4.35 4.35 13.04 34.78 43.48 0.00 
50.00 33.33 20.00 40.00 50.00 0.00 
Total 2 3 15 20 20 3 63 
3.17 4.76 23 .81 31.75 31.75 4.76 100.00 
Years Experience ( y axis) by Structure Grade-12 Points (x axis) 




::S;1 2 3 7 14 9 9 1 45 
1.06 1.59 3.70 7.41 4.76 4.76 0.53 23.81 
4.44 6.67 15.56 31.11 20.00 20.00 2.22 
66.67 60.00 36.84 27.45 16.36 18.75 12.50 
2 1 0 4 20 27 20 3 75 
0.53 0.00 2.12 10.58 14.29 10.58 1.59 39.68 
1.33 0.00 5.33 26.67 36.00 26.67 4.00 
33.33 0.00 21.05 39.22 49.09 41.67 37.50 
~3 0 2 8 17 19 19 4 69 
0.00 1.06 4.23 8.99 10.05 10.05 2.12 36.51 
0.00 2.90 11.59 24.64 27.54 27.54 5.80 
0.00 40.00 42.11 33.33 34.55 39.58 50.00 
TotaID 3 5 19 51 55 48 8 189 
1.59 2.65 10.05 26.98 29.10 25.40 4.23 100.00 
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-Years Experience (y axis) by Structure Shape - IO Points (x axis) 




sl a 0 5 5 5 15 
0.00 0.00 7.94 7.94 7.94 23.81 
0.00 0.00 33.33 33.33 33.33 
0.00 0.00 45.45 15.63 35.71 
2 0 2 4 14 5 25 
0.00 3.17 6.35 22.22 7.94 39.68 
0.00 R.OO 16.00 56.00 20.00 
0.00 40.00 36..36 43.75 35.71 
~3 1 3 2 13 4 23 
1.59 4.76 3.17 20.63 6.35 36.51 
4.35 13.04 8.70 56.52 17.39 
100.00 60.00 18.18 40.63 28.57 
Total 1 5 11 32 14 63 
1.59 7.94 17.46 50.79 22.22 100.00 
Years Experience (y axis) by Structure Shape-l 2 Points (x axis) 




sl 1 2 4 7 10 15 6 45 
0.53 1.06 2.12 3.70 5.29 7.94 3.17 23.81 
2.22 4.44 8.89 15.56 22.22 33.33 13.33 
20.00 22.22 20.00 25.93 31.25 23.81 18.18 
2 1 3 8 12 9 29 13 75 
0.53 1.59 4.23 6.35 4.76 15.34 6.88 39.68 
1.33 4.00 10.67 16.00 12.00 38.67 17.33 
20.00 33.33 40.00 44.44 28.13 46.03 39.39 
~3 3 4 8 8 13 19 14 69 
1.59 2.12 4.23 4.23 6.88 10.05 7.41 36.51 
4 . 35 5.80 11.59 11.59 18.84 27.54 20.29 
60.00 44.44 40.00 29.63 40.63 30.16 42.42 
Total 5 9 20 27 32 63 33 189 
2.65 4.76 10.58 14.29 16.93 33.33 17.46 100.00 
124 
y ears Experience (y axis) by Parent Material -5 Points (x axis) 




:::;1 16 14 30 
12 .. 70 11.11 23.81 
53.33 46.67 
29.63 19.44 
2 15 35 50 
11.90 27.78 39.68 
30.00 70.00 
27.78 48.61 
~3 23 23 46 
18.25 18.25 36.51 
50.00 50.00 
42.59 31.94 
Total 54 72 126 
42.86 57.14 100.00 
y ears Experience (y axis) by Parent Material -10 Points (x axis) 




:::;1 2 1 12 15 
3.17 1.59 19.05 23.81 
13.33 6.67 80.00 
40.00 7.14 27.27 
2 0 8 17 25 
0.00 12.70 26.98 39.68 
0.00 32.00 68.00 
0.00 57.14 38.64 
~3 3 5 15 23 
4.76 7.94 23.81 36.51 
13.04 21.74 65.22 
60.00 35.71 34.09 
Total 5 14 44 63 
7.94 22.22 69.84 100.00 
125 
y ears Experience (y axis) by Parent Material -15 Points (x axis) 




~1 4 3 7 1 15 
6 . .35 4.76 11.11 1.59 23.81 
26.67 20.00 46.67 6.67 
44.44 37.50 16.28 33.33 
2 3 4 16 2 25 
4.76 6.35 25.40 3.17 39.68 
12.00 16.00 64.00 8.00 
33.33 50.00 37.21 66.67 
~3 2 1 20 0 23 
3.17 1.59 31.75 0.00 36.51 
8.70 4.35 86.96 0.00 
22.22 12.50 46.51 0.00 
Total 9 8 43 3 63 
14.29 12.70 68.25 4.76 100.00 
Years Experience (y axis) by Slope -5 Points (x axis) 




~1 19 41 60 
7 . .54 16.27 23.81 
31.67 68.33 
38.00 20.30 
2 12 88 100 
4.76 34.92 39.68 
12.00 88.00 
24.00 43.56 
~3 19 73 92 
7.54 28.97 36.51 
20.65 79.35 
38.00 36.14 
Total 50 202 252 
19.84 80.16 100.00 
126 
y ears Experience (y axis) by Site Position- 5 Points (x axis) 




s l 13 47 60 
5.16 18.65 23 .81 
21.67 78.33 
21 .67 24.48 
2 21 79 100 
8.33 31.35 39.68 
21.00 79.00 
35.00 41.15 
23 26 66 92 
10.32 26.19 36.51 
28.26 71.74 
43.33 34.38 
Total 60 192 252 
23.81 76.19 100.00 
Years Experience (y axis) by Family Particle Size-5 Points (x axis) 




sl 14 46 60 
5.56 18.25 23.8 1 
23.33 76.67 
25.93 23.23 
2 21 79 100 
8.33 31.35 39.68 
21.00 79.00 
38.89 39.90 
23 19 73 92 
7.54 28.97 36.51 
20.65 79.35 
35.19 36.87 
Total 54 198 252 
21.43 78.57 100.00 
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y ears Experience (y axis) by Soil Depth -5 Points (x axis) 




:::;1 5 55 60 
1.98 21.83 23.81 
8.33 91.67 
31.25 23.31 
2 6 94 100 
2.38 37.30 39.68 
6.00 94.00 
37.50 39.83 
~3 5 87 92 
1.98 34.52 36.51 
5.43 94.57 
31.25 36.86 
Total 16 236 252 
6.35 93.65 100.00 
Years Experience (y axis) by Wetness Class-5 Points (x axis) 




:::;1 14 46 60 
5.56 18.25 23.81 
23.23 76.67 
25.93 23.23 
2 21 79 100 
8.33 31.35 39.68 
21.00 79.00 
38.89 39.90 
~3 19 73 92 
7.54 28.97 36.5 1 
20.65 79.35 
35 .1 9 36.87 
Total 54 198 252 
21.43 78.57 100.00 
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Population Means 
Variable Population Mean Std. Deviation 
Master horizons (10) 63 8.0 1.34 
Master horizons (12) 189 10.3 1.89 
Boundary depth (8) 63 4.3 l.52 
Boundary depth (10) 189 4.5 1.99 
Texture (l0) 63 4.1 2.71 
Texture (12) 189 7.3 2.35 
Hue (10) 63 7.3 2.55 
Hue (12) 189 10.3 1.99 
Value (10) 63 6.4 2.35 
Value (12) 189 8.8 2.55 
Chroma (10) 63 5.2 2.01 
Chroma (12) 189 7.4 2.66 
Structure grade (10) 63 6.0 2.23 
Structure grade (12) 189 7.4 2.47 
Structure shape (10) 63 7.7 1.84 
Structure shape (12) 189 8.2 3.13 
Parent material (5) 126 2.9 2.48 
Parent material (10) 63 8.1 3.17 
Parent material (15) 63 8.2 3.95 
Slope (5) 252 4.0 2.00 
Site position (5) 252 3.8 2.13 
Family particle size (5) 252 3.5 2.50 
Wetness class (5) 252 3.9 2.06 
Soil depth (5) 252 4.7 1.22 
Analysis of Variance-Means Classified by Variable Experience 
EXPER N MAS]O DEPTH8 TEXlO RUBIO VALUE 10 CHROMA 10 
~l 15 7.6 4.1 3.7 6.4 5.5 5.3 
2 25 8.1 3.9 3.9 7.8 6.4 5,4 
~3 23 8.2 4.8 4.4 7.2 7.0 5.0 
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Analysis of Variance-Means Classified by variable Experience - continued 
































EXPER N STRG12 STRS12 
~1 45 6.5 8.1 
2 75 7.8 8.4 
~3 69 7.7 8.0 























Analysis ofVarianoe-Means Classified by Variable Experience - continued 
EXPER N SLOPE5 POS5 FPS5 WETC5 SOILD5 
~l 60 3.4 3.9 1.8 3.8 4.6 
2 100 4.4 4.0 3.1 4.0 4.7 
23 92 4.0 3.6 2.4 4.0 4.7 
13 1 
APPENDIXC 
y ears Experience (y axis) by Master Horizons-1 0 Points (x axis) 




~l 1 a 4 23 20 48 
1.14 0.00 4 . .55 26.14 22.73 54.55 
2.08 0.00 8..33 47.92 41.67 
100.00 0.00 66.67 60.53 48.78 
2.2 a 2 2 15 21 40 
0.00 2.27 2.27 17.05 23.86 45.45 
0.00 5.00 5.00 37.50 52 . .50 
0.00 100.00 33.33 39.47 51.22 
. 
Total 2 6 38 41 88 
1.14 2.27 6.82 43.18 46.59 100.00 
Years Experience (y axis) by Boundary Depth-8 Points (x axis) 




~1 a 11 21 10 6 48 
0.00 12.50 23.86 11.36 6.82 54.55 
0.00 22.92 43.75 20.83 12.50 
0.00 55.00 61.76 52.63 54.55 
~2 4 9 13 9 5 40 
4.55 10.23 14.77 10.23 5.68 45.45 
10.00 22.50 32.50 22.50 12.50 
100.00 45.00 38.24 47.37 45.45 
Total 4 20 34 19 11 88 
4.55 22.73 38.64 21.59 12.50 100.00 
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Years Experience (y axis) by Texture -20 Points (x axis) 




~l 3 3 7 13 15 7 48 
3.41 3.41 7.95 14.77 17.05 7.95 54.55 
6.25 6.25 14.58 27.08 31.25 14.58 
60.00 50.00 53.85 52.00 62.50 46.67 
~2 2 3 6 12 9 8 40 
2.27 3.41 6.82 13.64 10.23 9.09 45.45 
5.00 7.50 15.00 30.00 22.50 20.00 
40.00 50.00 46.15 48.00 37.50 53.33 
Total 5 6 13 25 24 15 88 
5..68 6.82 14.77 28.41 27.27 17.05 100.00 
Years Experience (y axis) by Hue-l a Points (x axis) 




~1 7 0 2 a 7 2 48 
7.95 0.00 2.27 0.00 7.95 2.27 54.55 
14.58 0.00 4.17 0.00 14.58 4.17 
63.64 0 .. 00 33.33 0.00 46.67 100.00 
~2 4 2 4 2 8 0 40 
4.55 2.27 4.55 2.27 9.09 0.00 45.45 
10.00 5.00 10.00 5.00 20.00 0.00 
36.36 100.00 66.67 100.00 53.33 0.00 
Total 11 2 6 2 15 2 88 
12.50 2.27 6.82 2.27 17.05 2.27 100.00 
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Years Experience (y axis) by Hue-l0 Points (x axis) - continued 




:=:;1 9 0 9 8 4 48 
10.23 0.00 10.23 9.09 4.55 54.55 
18.75 0.00 18.75 16.67 8.33 
64.29 0.00 69.23 66.67 44.44 
22 5 2 4 4 5 40 
5.68 2.27 4.55 4.55 5.68 45.45 
12.50 5.00 10.00 10.00 12.50 
35.71 100.00 30.77 33.33 55.56 
Total 14 2 13 12 9 88 
15.91 2.27 14.77 13.64 10.23 100.00 
Years Experience (y axis) by Value-IO Points (x axis) 




:=:;1 1 1 1 3 2 48 
1.14 1.14 1.14 3.41 2.27 54.55 
2.08 2.08 2.08 6.25 4.17 
33.33 20.00 100.00 50.00 66.67 
22 2 4 0 3 1 40 
2.27 4.55 0.00 3.41 1.14 45.45 
5.00 10.00 0.00 7.50 2.50 
66.67 80.00 0.00 50.00 33.33 
Total 3 5 1 6 3 88 
3.41 5.68 1.14 6.82 3.41 100.00 
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Years Experience (y axis) by Yalue-l 0 Points (x axis) - continued 




::;1 12 6 16 0 6 48 
13.64 6.82 18.18 0.00 6.82 54.55 
25.00 12.50 33.33 0.00 12.50 
54.55 54.55 69.57 0.00 50.00 
>-2 10 5 7 2 6 40 
11.36 5.68 7.95 2.27 6.82 45.45 
25.00 12.50 17.50 5.00 15.00 
45.45 45.45 30.43 100.00 50.00 
Total 22 11 23 2 12 88 
25.00 12.50 26.14 2.27 13.64 100.00 
Years Experience (y axis) by Chroma-IO Points (x axis) 




::;1 2 1 4 1 19 48 
2.27 1.14 4.55 1.14 21.59 54.55 
4.17 2.08 8.33 2.08 39.58 
33.33 33.33 57.14 25.00 73.08 
>-2 4 2 3 3 7 40 
4.55 2.27 3.41 3.41 7.95 45.45 
10.00 5.00 7.50 7.50 17.50 
66.67 66.67 42.86 75.00 26.92 
Total 6 3 7 4 26 88 
6.82 3.41 7.95 4.55 29.55 100.00 
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Years Experience (y axis) by Chroma-lO Points (x axis) - continued 




~1 3 5 12 48 
3.41 5.68 1.14 13.64 54.55 
6.25 10.42 2.08 25.00 
42.86 38.46 100.00 57.14 
22 4 8 0 9 40 
4.55 9.09 0.00 10.23 45.45 
10.00 20.00 0.00 22.50 
57.14 61.54 0.00 42.86 
Total 7 13 1 21 88 
7.95 14.77 1.14 23.86 100.00 
Years Experience (y axis) by Structure Grade-10 Points (x axis) 




~1 5 9 12 8 9 5 48 
5.68 10.23 13.64 9.09 ID.23 5.68 54.55 
10.42 18.75 25.00 16.67 18.75 10.42 
71.43 52.94 75.00 53.33 52.94 31.25 
22 2 8 4 7 8 11 40 
2.27 9.09 4.55 7.95 9.09 12.50 45.45 
5.00 20.00 10 .. 00 17.50 20.00 27.50 
28.57 47.06 25.00 46.67 47.06 68.75 
Total 7 17 16 15 17 16 88 
7.95 19.32 18.18 17.05 19.32 18.18 100.00 
]36 
Years Experience (y axis) by Structure Shape-l 0 Points (x axis) 




::;1 3 5 7 17 13 3 48 
3.41 5.68 7.95 19.32 14.77 3.41 54.55 
6.25 10.42 14.58 35.42 27.08 6.25 
60.0.0. 55.56 38.89 56.67 61.90 60..0.0 
z2 2 4 11 13 8 2 40 
2.27 4.55 12.50. 14.77 9.09 2.27 45.45 
5.00 10.00 27.50 32.50. 20.00 5.0.0. 
40..00 44.44 61.11 43.33 38..10. 40..0.0 
Total 5 9 18 3D 21 5 88 
5.68 10.23 20..45 34.0.9 23.86 5.68 10.0..00. 
Years Experience (y axis) by Parent Material-5 Points (x axis) 




::;1 11 3 34 48 
12.50. 3.41 38.64 54.55 
22.92 6.25 70..83 
50.00 100.0.0 53.97 
Z2 11 0 29 40. 
12.50 0.00. 32.95 45.45 
27.50 0..0.0. 72.50. 
50.0.0. 0..00. 46.0.3 
Total 22 3 63 88 
25.0.0. 3.41 71.59 10.0.0.0. 
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l 
Years Experience (y axis) by Slope-5 Points ex axis) 




:::;;1 10 38 48 
11.36 43.18 54.55 
20.83 79.17 
62.50 52.78 
~2 6 34 40 
6.82 38.64 45.45 
15.00 85.00 
37.50 47.22 
Total 16 72 88 
18.18 81.82 100.00 
Years Experience (y axis) by Site Position-5 Points ex axis) 




~1 8 40 48 
9.09 45.45 54.55 
16.67 83.33 
57.14 54.05 
~2 6 34 40 
6.82 38.64 45.45 
15.00 85.00 
42.86 45.95 
Total 14 74 88 
15.91 84.09 100.00 
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Years Experience (y axis) by Wetness Class-5 Points (x axis) 




::;;1 15 33 48 
17.05 37.50 54.55 
31.25 68.75 
53.57 55.00 
~2 13 27 40 
14.77 30.68 45.45 
32.50 67.50 
46.43 45.00 
Total 28 60 88 
31.82 68 . .18 100.00 
Analysis of Variance-Means Classified by Variable Experience 
EXPER N MASIO DEPTHS TEX20 HUElO VALUE 1 0 CHROMAlO 
::;;1 48 8.54 4.46 12.58 5.83 6.85 6.92 
~2 40 8.75 4.1 12.70 5.25 6.35 6.63 
EXPER N STRG 10 STRS 10 PM5 SLOPES POS5 WETS 
::;;1 48 4.92 5.71 3.67 3.96 4.17 3.44 
~2 40 6.20 5.35 3.63 4.25 4.25 3.38 
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Population Means 
Variable Population Mean Std. Deviation 
Master horizons (10) 88 8.6 1.59 
Boundary depth (8) 88 4.3 2.11 
Texture (20) 88 12.6 5.49 
Hue (10) 88 5.6 3.24 
Value (10) 88 6.6 2.40 
Chroma (10) 88 6.8 2.41 
Structure grade (10) 88 5.5 3.20 
Structure shape (10) 88 5.6 2.50 
Parent material (5) 88 3.7 2.19 
Slope (5) 88 4.1 1.94 
Site position (5) 88 4.2 1.84 




















Placement of the 577 Soil Series by Soil Depth Values 
Series 
Abbie, Abilene, Adaton, Agra, Albers, Albion, Aline, Musa, Amber, Asa, Ashport, Aspermont, Axtell, 
BaslTop, BatheJ, Baxter, Bayard, Beckman, Bergstrom, Bethany, Bibb, Bocox, Boley, Boxville, 
Brackett, Braman, Brewer, Brewless, Brico, Britwater, Burleson, Canadian, Captina, Cannan, Carwile, 
Cary town, ~haney, Choteau, Clairemont, Clarita, Clark, Clarksville, Clearfork, Colby, Colmor, Conlen, 
Counts, Craig, Cue.voland, Cupeo, Dale, Dayereek, Dean, Deepwood. Dela, Delwin, Dennis, Derby, 
Devol, DIckson, DIllwyn, Doakum, Dodson, Doolin, Dougherty, Drummond, Duffau. Durant, Dwyer, 
Easpur, Eda, Eldorado, Elsemere, Ennis, Enterprise, Etowah, Ezell, Fany, Florita, Fortyone, Freestone, 
Frioton, Gaddy, Gallion, Garton, Gasil, GlerrpooJ, Goodnight, Gowen, GOMon, Oraeemont, Gracemore, 
Grandfield, iliandmore, Guyton, Harjo, Harrah, Healdton, Healing, Heman, Hibsaw, Holdrege, 
Holl ister, Huntington, [rene, Irwin, Ivan, Jester, Kanima, Karma, Kaufman, Kemp, Keokuk, Kerrick, 
Kiomatia, Kirkland, Kirvin, Konawa, Lafe, Larton, Latanier, Lawrie, Lawton, Lebron, Lela, Leshara, 
Lesho, Lightning, Lincoln, Lovedale, Madge, Madill, Mangum, Mansie, Manter, Manzano, Mal1in, 
Mclain, Meno, Miles, Miller, Minco, Mobeetie, Moreland, Muldrow, Mulhall, Muskogee, Navina,. Nixa, 
Noark, Nobseot, Norge, Norwood, Ochlockonee, Okay, Oklared, Oklark, Oscar, Ost, Otero. Parida, 
Parsons, Pawhuska, Perico, Pharoah, Pickton, Pickwick, Pledger, Pocola, Pond Creek, Port, Porum, 
Pratt, Pulaski, Randall, Reading, Redlake, Redport, Reinaeh, Renfrow, Rexo.r, Richfield, Riverton, 
Rochelle, Roebuck, Roxana, Ruella, Ruston, Sacul, Satanta, Selman, Seminole, Ships, Shr,ewder, 
Siaughterville, St. Paul, Staser, Stidham, Summit, Sweetwater, Tabler., Taft, Taloka, Tamaha, Tearney, 
Teller, Teval, Tiak, Tillman, Tipton, Tivoli, Tobosa, TomasI, Treadway, Tribbey, Trinity, Ustibuclc, 
Valent, Vanoss, Veal, Verdigris, Vona, Wabbaseka, Wann, Watonga, Waurika, Waynoka, Weleetka, 
Westola, Westsum, Weswood, Wetbeth, Wetsaw, Wheatwood, Wichita, Wi lson, Windthorst, Wing, 
Winters, Wisby, Wolfpen, Woods, Wrightsville, Wynona, Yahola 
Agan, Altus, Apperson, Arkabutla, Asher, Attica, Aydelotte, Barge., Barnsdall, Benchley, Bengal, 
Bemow, Berthoud, Bippus, Blevins, Boggy, Bonham, BOlln, Bosville, Bronle, Brown.field, Bunyan, 
Burford, Burwell, Buttermilk, Cadeville, Cahaba, Cannon, Capps, Capulin, Caradan, Carey, Camasaw, 
Case, Caspian a, Caston, Catoosa, Ceda, Cherokee, Chickasha, Chigley, Choska, Cleora, Clodine, 
Coalgate, Corbin, Cor lena, Coushatta, Crevasse, Crisfield, Crockett, Cull', Cyril, Dalhart, Dallam, 
Darrouzett, Denman, Denton, Dioxice, Dwight, Elandco, Elkader, Elmont, Elsah, Elysian, Emachaya, 
Enders, Eufala, Farnum, Felker, Ferris, Fitzhugh, Flatonia, Flo, Foard, Frizzell, Galey, Garvin, Glentosh. 
Goltry, Grant, Greendale, Gruver, Guadalupe, Guy, Hamden, Hardeman, Harvey, Hawley, Heatly, 
Heiden, Hernandez, Hinkle, Hollywood, 1·loma, Honeycreek, Hopeo, Humbarger, Huska, ldabel, 
Indiahoma, I.ronbridge, [uka, Jay, Johnsburg, Justin, Kamie, Kenesaw, Kenn, Keo, Kim, Kingsdown, 
Kinta, Konsil, Krier, Kullit, Larue, Las Animas, Latimer, Latrass, Lawrence, Lea, Liberal, Lik,cs, Lipan, 
Littl eaxe, Locust, Lofton, Lomill, Lugert, LuIs, Majada, Mansker, Mason, Mayes, Mckamie, Mcknight, 
Menard, Mideo, Milan, Missler, Moyers, Naldo, Neff, Ness, Newalla, Newtonia, Noble, Normangee, 
Nutivoli, Octavia, Okemah, Osage, Panama, Panola, Paymaster, Penden, Pocasset, Portales, Prue, 
Pullman, Pushmataha, Quar].es, Radley, Ravia, Razort, Renthin, Retrap, Rickmore, Robinsonvj,]\e, 
Romia, Roscoe, Rosebloom, Saffell, Salisaw, Sayers, Secesh, Severn, Shellabarger, Sherm, Shermore, 
Sherwood, Smithdale, Speer, Springer, Spur, Spurlock, Stapp, Stigler, SU!1Tay, Tamford, Tenaha, 
Texline, Tonti, Tulia, Tullahassee, Tuscumbia, Ulysses, Venadito, Vermejo, Vian, Vingo, Waban, 
Waldeck, Weatherford, Westview, Weymouth, Whakana, Wilburton, Wister, Wolco, Woodson, 
Woodtell, Yanush, Yomont, Zaneis, Zevala, Zenda 
Alikchi, Bates, Bigfork, Binger, Bolivar, Bostwick, Bromide, Camero, Chupadera, Clearvi.ew, Clime, 
Cobb, Cowton, Coyle, Dill, Dilworth, Endsaw, Eram, Foraker, Friona, Gotebo, Orainola, Hartsells, 
Honobia, Kingfisher, Labette, Lancaster, Linker, MalOy, Naru, Nash, Nasho~a, Nashville, Niotaze, 
Nowata, Obaro, Oktaha, Owens, Pickens, Piedmont, Pyrum, San Saba, Scullm, Sherless, S~bol, 
Somervell, Spiro, Stamford, Steedman, Stephenville, Sloneburg, Sumter, Teagard, Tussy, lyende, 
Vernon, Vinita, Vinson, Wakita, Wewoka, Whitefield, Woodward, Zafn 
Acme, Apache, BalllOwn, Cartersville, Claremore, Cleoit, Collinsvill~, Cordel~ ,Cosh, Coweta, Darnell, 
Oarsil, Glenri.o, Goldston, Hector, Hedville, Highview, [ronmound, Klpson, KIt!, 101.oco, Lenapah,. 
Lequire, Loco, Lucien, Lueders, Masham, Pastura, Plack, Purves, Quinlan, Rayford, Slaughter, Swmk, 
Tailihini, Talpa, Tarrant, Timhill, Travertine, Travessilla, Tuskahoma, Wellsford, Woodford 


























Albion, Aline, Balltown, Burson, Clarksville, Cordell, Crevasse, Darsil, Derby, Dwyer, Eda, Eufala, 
Flo, Gaddy, Glenpool, Glentosh, Goldston, Goodnight, HedvilJe, Jester, Kipson, Likes, Lincoln, 
Midco, Nutivoli, Pickens, Sayers, Sogn, Tivoli, Valent, Wewoka, Wisby 
Abbie, Abilene, Acme, Albers, Altus, Amber, Apache, Asa, Ashpo.rt, Aspermont, Attica, Aydelotte, 
Barge, Barnsdall, Bastrop., Bates, Baxter, Bayard, Beckman, Benchley, Bengal, Bergstrom, Be:rnow, 
Berthoud, Bethany, Bigfork, Binger, Bippus, Blevins,. Blocker, Bolivar, Bostwick, Boxville, 
Brackett, Braman, Brico, Britwater, Bromide, Bronte, Brownfield, Bunyan, Burford, Cahaba, 
Canadian, Cannon, Capps, Capulin, Caradan, Carey, Camasaw, Camero, Cartersville, Case, 
Caspiana, Caston, Catoosa, Ceda, Chickasha, Choska, Chupadera, Clairemont, Claremore, Clark, 
Clearfork, Clebit, Cleora, Clime, Coalgate, Cobb, Colby, Collinsville, Colmor, Conlen, Corbin, 
Corlena, Cornick, Cosh, Cottonwood, Coushatta, Coweta, Cowton, Coyle, Craig, Crisfield, 
Crockett, Cuevoland, Cyril, Dale, Dalhart, Danam, Darnell, Darrouzett, DeaJ1l, Deepwood, Delwin, 
Denman, Denton, Devol, Dill, Dilworth, Dioxice, Doakum, Dodson, Doolin, Dougherly, Dutfau, 
Easpur, Eland.co, Eldorado, Elkader, Elmont, Elsah, Emachaya, Enders, Endsaw, Ennis, Enterprise, 
Etowah, Farnum, Farry, FelTis, Fitzhugh, Florita, Fortyone, Friona, Frioton, Gallion, Gasil, Glenrio, 
Gotebo, Gowen, Gowton, Grainola, Grandfield, Grant, Greendale, Gruver,. Guadalupe, Guy, 
Hardeman, Harrah, Hartsells, Harvey, Hawley, Healing, Hea.tly, Hector, Heiden, Hernandez, 
Highview, Holdredge, Hollister, Honeycreek, Honobia, Humbarger, Huntington, Idabel, Indiahoma, 
Irene, lronbridge, Jronmound, [van, Justin, Kamie, Kanima, Karma, Kenesaw, Kenn, Koo, Keokuk, 
Kerrick, Kim, Kimbrough, Kingfisher, Kingsdown, Kiomatia, Kirkland, Kirvin, Kiti, Knoco, 
Konawa, Konsil, Labelle, Lancaster, LaIton, Larue, Latimer, Latrass, Lawrie, Lawton, Lea, 
Lenapah, Lequire, Linker, Littleaxe, Loco, LovedaJe, Lucien, Lueders, Luger!, Lula, Madge, Madill, 
Majada, Mangum, Mansic, Mansker, Manter, Manzano, Masham, Mason, Maloy, Mckamie, 
Mcknight, Mclain, Menard, Milan, Miles, Minco, Missler, Mobeetie, Mulhall, Naru, Nash, 
Nashoba, Nashville, Navina, Newtonia, Noark, Noble, Nobscot, Norge, Norwood, Nowata, Obara, 
Ochlockonee, Octavia, Okay, Okl.ared, Oklark, Oktaha, Ost, Otero, Owens, Panama, Parida, Pastura, 
Paymaster, Penden, Perico, Pickton, Pickwick, Piedmont, Pirum, Plack, Pocasset, Pond Creek, Port, 
Portales, Potter, Pratt, Pulaski, Pullman, Purves, Quinlan, Ravia, Rayford., Razort, Reading, Redpon, 
Reinach, Renfrow, Renthin, Richfield, Rickm{)fe, Riverton, Robinsonville, Rochelle, Romis, 
Roxana, Ruella, Ruston, Saffell, Sallisaw, Satanta, Scullin, Secesh, Selman, Severn, Shellabarger, 
SherJ.ess, Sherm, Sherwood, Shidler, Shrewder, Slaughter, Slaughterville, Smithdale, Somerv'ell, 
Speer, Spiro, Springer, Spur, Spurlock, St. Paul, Stamford, Slaser, Steedman, Stephenville, Stidham, 
Stoneburg, Sumter, Sunray, Swink, Talpa, Tamford, Tarrant, Teagard, Tearney, Tener, ·fenaha, 
Teval, Texline, Tiak, Tillman, Timhill, Tipton, Tobosa, Travertine, Travessilla, Treadway, Tul ia. 
Tussy, Tyende, Ulysses, Vanoss, Veal, Venadito, Verdigris, Vernon, Vingo, Vinson, Vona, Waben, 
Weatherford, Wellsford, Wes\ola, Westsum, Westview, Weswood, Weymouth, Whakana, 
Wheatwood, Whitefield, Wichita, Wilburton, Winters, Wolfpen, Woodford, Woods, Woodward, 
Yahola, Yanush, Yomon!, Zafra, Zaneis, Zavala 
Agan, Agra, Apperson, Asher, Axtell, Bonham, Hosville, Brewer, Brewless, Burleson, Burwell, 
Buttennilk, Cadeville, Captina, Carman, Chaney, Chigley, Choteau, Clarita, Clearview, Counts, 
Culp', Dela, Dennis, Dickson, Durant, Dwight, Elysian, Eram, Flatonia, Foard, Foraker, freestone, 
Galey, Garton, Garvin, Goltry, Grandmore, Hamden, Heman, Hinkle, Hollywood, Homa, Huska, 
Irwin,luka, Jay, Kaufman, Kemp, Kullit, Libera.!, Lipan, Locust, Lofton, Martin, Miller, Moyers, 
Muskogee, Naldo, Neff, Newalla, Nixa, Normangee., Okemah, Oscar, Pawhuska, Pledger, Porum, 
Prue, Radl.ey, Redlake, Rexor, Roscoe, Sacul, San Saba, Seminole, Shermore, Ships, Sobol, Stapp. 
Stigler, Summit, Tabler, Tamaha, Tonti, Trinity, Tuskahoma, Vermejo, Vian, Vinita, Wabbaseka, 
Wakita, Watonga, Waynoka,. Wetsaw, Wilson, Windthorst, Wing, Wister, Woleo, Woodtell 
Arkabutla, Bathel, Boggy, Cherokee, Daycreek, Dillwyn, Drwmmond, Elsmere, Felker, frizzell, 
Healdton, Hopco, Johnsburg, Kinta, Krier, Lafe, Las Animas, Latanier, Lawrence, Lela, Leshara, 
Lesho, Lomill, Mayes, Meno, Moreland, Muldrow, Niotaze, Panola, Pushmataha, Retrop, Roebuck, 
Taft, Taloka, Tomast, Tribbey, Tullahassee, Waldeck, Wann, Waurika, Wetbeth, Woodson, 
Wynona, Zenda 
Adalon, Alikchi, Alusa, Bibb, Bocox, Boley, Bonn, Carwile, Cary town, Clodine, Cupeo, Ezel l, 
Gracemont, Gracemore, Guyton, Harjo, Hibsaw, Lebron, Lightning, Ness, Osage, Parsons, Pharoah. 














Acme, Ad~ton, Agra, Arkabutla, Aydelotte, Barge, Beckman, Bibb, Bippus, Blocker, 
Boggy, Bntwater, Brownfield, Bunyan, Burson, Cartersville, Ceda, Clairemont, 
Clearfork, Coalgate, Conlen, Corlena, Cornick, Cottonwoorl, Crevasse, Dal1am, 
Darrouzett, Dela, Dioxice, Durant, Dwyer, Elandoo, Eldorado, Elsab, Emachaya, 
Etowah, Eufala, Been, Florita, Frioton, Gaddy. Glentosh, Gowen, Gowton, 
Gracemore, Gruver, Hamden, Harvey, Healing, Hedville, Hopco., Indiahoma, 
lronbridge, Iuka, Jay, Jester, Justin, Kanima, Kaufman, Kiomatia, Kiti, Knoco, 
Latimer, Latrass, Lequire, Lightning, Likes, Lincoln, Madill, Mansker, Manzano, 
Midco, Ness, Nutivoli, Oklared, Parida, Pastura, Paymaster, Pickwick, P'ocasset, 
Portales, Potter, Pulaski, Pullman, Pushmataha, Randall, Rayford, Retrop, Rexor, 
Robinsonville, Rosebloom, Sayers, Severn, Shidler,. Ships, Slaughter, Sogn, Spur, 
Spurlock, Staser, Sunray, Sweetwater, Tarrant, Texline, Tivoli, Tliuity, Tulia, 
Tullahassee, Tuscumbia, Valent, Veal, Venadito, Vingo, Wann, Westo1.a, Whitetield, 
Woodford, Wynona, Yahola, Yomont, Zavala, Zenda 
Agan, Albers, Aline, Amber, Apache, Asher, Aspermont, Attica, Halltown, Bastrop, 
Baxter, Bayard, Bergstrom, Bethany, Bigfork, Binger, Bocox, Boxville, Brewless, 
Brico, Burleson, Burwell, Buttermilk, Canad.ian, Cannon, Capps, Capulin, Caradan. 
Carman, Case, Chaska, Chupadera, Clarita, Clark, Clebit, Cleora, Clime, Clodine, 
Cobb, Colby, Col1insvi lle, Corden, Cosh, Counts, Coushatta, Coweta, Crisfield ., 
Cuevoland, Cyril, Dale, Darnell, Darsil, Daycreek, Dean, Deepwood, Derby, Dill, 
Dillwyn, Doakum, Dodson, Eda, Elkader, Elsmere, Elysian, Enterprise, Felker, 
Ferris, Friona, Galey, Garvin, Gasil, Glenrio, Goltry, Goodnight, Gracemont, 
Guadalupe, Guy, Hardeman, Harjo, Harrah, Hawley, Heatly, Heiden, Heman, 
Hernandez, Highview, Hollywood, Humbarger, Huntington, Idabel, lronmound, 
Ivan, Karma, Kenesaw, Keokuk, Kerrick, Kim, Kimbrough, Kingsdown, Kinta, 
Kipson, Krier, Kullit, Lafe, Larton, Larue, Las Animas, Latanier, Lebron, Lela, 
Lesho, Lipan, Loco, Lofton, Lueders, Lugert, Majada, Mangum, Masham, Mclain, 
Meno, Miller, Minco, Missler, Mobeetie, Moreland, Muldrow, Naldo, Nashville, 
Noble, Norge, Normangee, Norwood, Obaro, Okay, Okemah, Osage, 051, Otero, 
Owens, Panola., Pawhuska, Penden, Perico, Plack, Pledger, Port, Pratt, Purves, 
Quarles, Quinlan, Reading, Redlake, Redport, Reinach, Rickmore, Rochelle, 
Roebuck, Roscoe, Ruella, San Saba, Sherm, Shermore, Slaughterville, Smithdale, 
Somervell, Stamford, Steedman, Sumter, Swink, Talihini, Talpa, Tamford, Teamey, 
Tiak, Tobosa, Tonti, Travertine, Travessilla, Treadway, Tribbey, Tussy, Tyende, 
Ulysses, Ustibuck, Verdigris, Vermejo, Vemon, Vinson, Vona, Wabbaseka, Wakita, 
Waldeck, Watonga, Wellsford, Westsum, Wetbeth, Weymouth, Wheatwood, 
Wichita, Wilson, Winters, Wisby, Woods, Woodtell, Yanush, Zaneis 
Abbie, Abilene, Albion, Alusa, Asa, Axtell, Benchley, Bernow, Berthoud, Bonham, 
Bosvi1\e, Brackett, Braman, BTewer, Bronte, Burford, Cahaba, Captina, Carey, 
Carnasaw, Camero, CarylOwn, Caston, Catoosa, Chickasha, Choteau, Claremore, 
Colmor, Corbin, Coyle, Crockett, Culp, Cupco, Dalhart, Delwin, Devol, Dilworth, 
Doolin, Drummond, Duffau, Elmont" Ennis, Erarn, Farry, Flatonia, Flo, Foard, 
Fortyone, Fri.zz'ell, Gall ion, Garton, Glenpool , Goteb~, Grainola, Grandfield, 
Grandmore, Greendale, Healdton, Hector, Hibsaw, Hmkle, Holdrege, Hollister, 
Homa, Honeycreek, Honobia, Huska, Irene, Irwin, Kamie, Kenn, Kingfisher, 
Kirkland, Konawa, Konsil, Lawrence, Lawrie, Lawton, Lea, Lenapah, Leshara, 
Lomill, Lucien, Lula, Mansic, Manter, Mason, MalOy, Mayes, McknIght, Menard, 
Miles, Moyers, Mulhall, Muskogee, Nash, Nashoba. Neff, Newtonia, NlOta.ze, Nlxa, 
Noark, Nobscot, Nowata, Ochlockonee, Oklark, Oktaha, Oscar, Pharoah, Plckens, 
Pickton, Piedmont, Pirum, Pocola, Radley, Ravia, Razort, RenfTow, RenthlO, 
Richfield, Riverton, Rmnia, Roxana, Sacul, Saffell, Sallisaw, Satanta, SCUl1 l11 , 
Secesh, Seminole, Shellabarger, Sherless, Spiro, Stapp,. Stephe~.~l l1 e.' Stigler, 
Stoneburg, Tabler, Taloka, Tamaha, Teagard, Teller, TIllman, I nnh111, Tuskahoma, 
Vanoss, Viall, Vinita, Waben, Waurika, Waynoka, Weatherford, Weleetka, 
Westview, Wewoka, Whakana, Wing, Wister, Woleo, Woodson, Woodward, 
Wri ghtsville 
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Alikchi, Altus, Apperson, Ashport, Barnsdall, Bates, Bathel, Bengal, Blevins, Boley, 
Bostwick, Bromide, Cadeville, Carwile, Casl'iana, Chaney, Cherokee, Chigley, 
Clearview, Cowton, Craig, Oennis, Denton, Dougherty, Dwight, Easpur, Endsaw, 
Farnum, Fitzhugh, Foraker, Goldston, Grant, Guyton, Hartsells, Johnsburg, Kemp, 
Kirvin, Labetle, Lancaster, LiberaJ, Linker, Littleaxe, Locust, Lovedale, Madge, 
Martin, Mckamie, Milan, Naru, Navina, Octavia, Panama, Parsons, Pond Creek, 
Porum, Pme, Ruston, Selman, Sherwood, Shrewder, Sobol, Speer, SL Paul, Stidham, 
Summit, Tenaha" Teval, Tipton, Wetsaw, Wilburton, Windthorst, Wolfpen 
Bolivar, Bonn, Clarksville, Denman, Enders, Freestone, Springer, Taft, TomaSI, 
Weswood, Zafra 































Abilene, Agan, Agrn, Albers, Alusa, Apperson, Axtell, Aydelotte, Baxter, Beckman, Bench ley, 
Bethany, Bonham, Bosville, Boxville, Brewer, Brewless, Bronte, Burleson, CadeviUe, Caradan, 
Camero, CarwIle, Cary town, Chaney, Cherokee, Chigley, Chteau, Clarita, Clearfork, Clime, 
Counts, Cowton, Crockett, Culp, Darrouzett, Dennis, Dilworth, Dodson, Doolin, Durant, 
Dwight, Ernachaya, Eram, Ferns, Flatonia, Foard, Foraker, Frioton, Garton, Garvin, Grainola, 
Gruver, HaJjo, Healdton, Heiden, Hinkle, Hollister, Hollywood, Huska, Indiahoma, Ironbridge, 
Irwin, Kirkland, Labette, Latimer, Latrass, Lawton, Lela, Liberal, Lightning, Lipan, Lofton, 
Mangum, Martin, Matoy, Mayes, Mckamie, Mclain, Miller, Missler, Moreland, Moyers, 
Muldrow, Ness, Niotaze, Normangee, Okemah, Osage, Owens, Panola, Parsons, Pawhuska, 
Pharoah, Piedmont, Pocola, Porum, Pullman, Quarles, Randall, Redlake, Renfrow, Renthin, 
Richfield , Roebuck, Roscoe, San Saba, Scullin, Seminole, Sherm., Sobol, Stamford, Steedman, 
Stigler, Summit, Tabler, Taloka, Tamaha, Tamford, Teagard, Tillman, Tobosa, Treadway, 
Tuscumbia, Tussy, Ustibuck, Vermejo, Vernon, Watonga, Waurika, Westsum, Wetbeth, 
Whitefield, Wichita, Wilson, Windthorst, Wing, Winters, Wister,. Wolco, Woods, Woodson. 
Woodtell , Wrightsville 
Abbie, Altus, Bastrop, Bates, Bathel, Bemow, Berthoud, Binger, Bippus, Bolivar, Bostwick, 
Brackett, Britwater, Bunyan, Cahaba, Cannon, Capps, Capulin, Carman, Case, Chickasha, 
Clark, Clearview, Cobb, Conlen, Coyle, Dalhart, Dailam, Dean, Delwin, ()ioxice, Doakum, 
Duffau, Easpur, Ennis, Etowah, Farnum, Farry, Fitzhugh, Freestone, Friona, Galey, Gasi l. 
Gowen, Gowton, Grandfield, Grandmore, Greendale, Hamden, Harrah, Hartsells, Harvey, 
Hernandez, Honeycreek, Humbarger, Justin, Kamie, Karma, Kemp, Kenn, Kernck, Kim, 
Konawa, Konsil, KulJit, Landcaster, Lea, Linker, Littleaxe, Locust, Lovedal/e, Madge, Mansic, 
Mansker, Manzano, Mcknight, Menard, Mi lan, Miles, Mulhall, Naldo, Navina, Octavia, Okay, 
Oktaha, Ost, Penden, Perico, Pirum, Portales, Prue, Ravia, Razort, Rickmore, Rochelle, Romia, 
Ruella, Ruston, Sallisaw, Satanta, Secesh, Shellabarger, Sherles5, Shermore, Sherwood, 
Smithdale, Speer, Spur, Staser, Stephenville, Stoneburg, Sunray, Teller, Teval, Texline, Tipton, 
Tonti, Tulia, Veal, Waynoka, Weatherford, Wetsaw, Weymouth, Whakana, Zaneis, Zenda 
Adaton, Alikchi, Akabutla, Asa, Asher, Ashport, Aspermont, Barge, Barnsdall, Bergstrom, 
Blevins, Boley, Bonn, Braman, Burford, Burwell, Buttermilk, Captina, Carey, Caspiuno, 
Catoosa, Clairemont. Coalgate, Colby, Colmor, Corbin, Coushatta, Cuevoland, Cupco, Dale, 
Denton, Dickson, Elandco, Elkader, Elmont, Felker, Gallion, Grant, Guyton, Healing, Hibsaw, 
Holdrege, Hopco, Huntington, Irene, Ivan, Jay, Johnsburg, Kingfisher, Lafe, Lawrence, Lawrie, 
leshara, Lula, Mason, Muskogee, Nashville, Neff, Newtonia, Norge, Norwood, Obara, Oscar, 
Pickwick, Pond Creek, Port, Radley, Reading, Redport, Retrap, Rexor, Rosebloom, Selman, 
Spiro, SL. Paul, Sumter, Taft, TomasI, Ulysses, Vanoss, Verdigris, Vian, Vinson, Wakita, 
Westview, Wheatwood, Wynona 
Albion, Attica, Bayard, Bibb, Boggy, Canadian, Chupadera, eleora, Clodine, Crisfield, Cyril, 
Deja, Devol, Dill, Elysian, Florita, Fortyone, Gracemont, Guadalupe, Guy, Hardeman, Hawley, 
Idabel, luka, Kingsdown, Las Animas, Madill, Manter, Mobeetie, Noble, Ochlockonee. Oklared, 
Oklark, Otero, Parida, Paymaster, Pocasset, Pulaski, Robinsonville, Shrewder, SJaughterville, 
Springer, Spurlock, Tribbey, Tullahassee, Tyende •. Vingo, Vona, Waldeck, Wann, Weleetka, 
Westola, Wisby, Yahola, Zavala . . . 
Acme, Apache, Blocker, Bocox, Brownfield, Burson, Cartersville, Claremore, COlIlllsvllle, 
CordeJl, Cornick., Cosh, Cottonwood, Coweta, Darnell, Dougherty, Heatly, Hector, Hedvllle, 
Iron mound, Kimbrough, Kipson, Larton, Larue, lequire, Loco, Lucien, Meno, Nobscol, Pastura, 
Pickton, Plack, Potter, Quinlan, Shidler, Sogn, Stidham, Talpa, Tenaha, Trvessl lJa, Wolfpen 
Balltown, Bigfork, Bromide, Caston, Ceda, Clarksville, Clebit, Eldorado, Elsah,~oldston, 
Kanima, Kiti, Lueders, Majada, Midco, Naru, Nashoba, Nixa, Nowata: Panama, PIckens, 
Rayford, Riverton, Saffell, Somervell, Timhill, Travertine, Waban, Wilburton, Woodford, 
Yanush, Zafra . . 
Bengal, Carnasaw, Enders, Endsaw. Glenrio, Highview, Kinta, Klrvlll, Kroco, Lenapah, 
Masham, Purves, Sacul, Slaughter, Stapp, TaJihini, Tiak, Tuskahoma, VlIllta., Wellsford 
Amber, Choska, De,epwood, Enterprise, Frizzell, Gotebo,. Kenesaw, Keo, Keokuk, Lugert, 
Minco, Nash, Pushmataha, Reinach, Roxana, Severn, Weswood, Woodward, Yomont . 
Aline, Corlena, Eisemel"e, Eufala, Ezell, Flo, Gaddy, Glenpool, Goltry, Gracemore, KiomatJa, 
Krier, Lincoln, Pratt, Sayers 
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Crevasse, Darsil, Daycreek, Derby, Dillwyn, Dwyer, &la, Glentosh, Goodnight, Jester, Likes, 
Nutivoli, Tivoli, Valent 
Brico, Craig, Honobia, Noark, Swink, TalTant 
Homa, Kaufman, Pledger, Ships, Trinity, Venadito 
Drummolld, Latanier, Lomill, Wabbaseka 






# of Series 





Placement of the 577 Soil Series by HueNalue of <3/3 in the 
Typical redon - A Horizon 
Series 
Abbie, Abilene, Acme, Agan, Agra, 
Albers, Albion, Aline, Altlls, Apache, 
Apperson, Asa, Asher, Ashport, 
Attica, Balltown, Bates, Bathel, 
Bayard, Benchley, Bengal, 
Bergs.trom, Bethany, Bippus, Boggy, 
Bonham, Bonn, Bostwick, Bosville, 
Braman, Brewer, Brewless, Brico, 
Bromide, Bunyan, Burleson, Burwell, 
Buttermilk, Canadian, Cannon, 
Capps,. Capulin, Caradan, Carey, 
Carman, Carnasaw, Camero, Carwile, 
Caspiana, Catoosa, Chaney, 
Chickasha, Chigley, Choska, 
Choteau, Claremore, Clarita, Clark, 
Clearfork, Clebit, Cleora, Clime, 
Cobb, Collinsville, Colmor, Conlen, 
Corbin, Cornick, Coweta, Cowton, 
Coyle, Craig, Crisfield, Crockett, 
Cuevoland, Culp, Cyril, Dale, 
Dalhart, Dallam, Damen, Darrouzett, 
Darsil, Denman, Dermis, Denton, 
Derby, Dillwyn, Dilworth, Dioxice, 
Dodson, Doolin, Drummond, Duffall, 
Durant, Dwight, Easpur, Elandco, 
Eldorado, Elkader, Elmont, Elsmere, 
Enders, Eram, Etowah, Eze ll , 
Farnum, Farry, Felker, Fitzhugh, 
Flatonia, Florita, Foard, Foraker, 
Fortyone, Friona, Frioton, Garton, 
Garvin, Glenpool, Gotebo, Gowen, 
Gowton, Grainola, Grant, Gruver, 
Guy, Healing, Hector, Hedville, 
Heiden, Heman, Hibsaw, Holdrege, 
Holl ister, Hollywood, Homa, Hopco, 
Humbarger, Huntington, Idabel, 
Indiahoma, Irene, Irwin, Ivan, Jay, 
Justin, Kanima., Kaufman, Kenesaw, 
Kenn, Keokuk, Kerrick, Kimbrough, 
Kingfisher, Kingsdown, Kinta, 
Kipson, Kirkland,. Kiti, Konawa, 
Klier, Labetle, Lancaster, Latanier, 
Lawrie, Lawton, Lea, Lebron, Lela, 
Lenapah, Leshara, Lesho, Liberal, 
Likes, Littleaxe, Loco, Lofton, 
Lomill , LovedaJe, Lucien, Lueders, 
Lugert, Lula, Madge, Majada, 
Mansic, Mansker, Manter, Manzano, 
M.artin, Mason, Maloy, Mayes, 
Mclain, Meno, Midco, Mi lan, Miles, 
Miller, Minco, Missler, Moreland, 
Moyers, Muldrow, Mulhall, Naru, 
Nash, Nashville, Navina, Ness, 
Of the 330. # of 
Series ~3/3 





Abilene, Agan, Albers, Albion, Al tus. 
Apperson, Balliown, Bates, Benchley, 
Bethany, Bonham, Bostwick, Braman, 
Brewer, Brewless, Burleson, Caradan, 
Camero, Carwile, Caspiana, Catoosa, 
Cla.remore,. Clime. Corbin, Coyle, Culp, 
Dale, DalTouzett, Dioxice, Dodson, 
Doolin, Durant, Dwight, Elandco , 
Elmont, Eram, Farnum, Fitzhugh, 
Flatonia, Florita, Foard, Foraker, Fri.ona, 
Frioton, Garton, Grant, Gruver, Heiden, 
Holdrege, Hollister, Humbarger, 
Indiahoma, Irene, Irwin, Ivan, Kanima, 
Kaufman, Kirkland, Labette, Lancaster, 
Latanier, Lawrie, Lawton, Lebron, Lela, 
Lenapah, Lofton, Lomil1, LovedaJe, 
Lucien, Lueders, Lula, Madge, Majada, 
Mant,er, Manzano, Martin, Mason, 
Matoy, Mayes, Mclain, Mi lan, 
Muldrow, Navina, Newtonia, Norge, 
Okay, Okemah, Osage, Ost, Pawhuska, 
Paymaster, Pharoah,Piedmont, Pledger, 
Pond Creek, Prue, Pullman, Purves, 
Ravia, Reading, Renfrow, Renthin, 
Richfield, Roebuck, San Saba, Satanta, 
Scullin, Secesh, Selman, Shellabarger, 
Sheml, Ships, Sl. Paul, Summit, Swink, 
Tabler, Teval, Tillman, Timhill, Tipton, 
Tobosa, Trinity, Vanoss, Verdigris, 
Wabbaseka, Waynoka, Weslsum, 
Westview, Wetbeth, Wilson, Woleo, 
Woodson, Wynona, Zaneis 
Newalla, Newtonia, Niotaze, Noble, 
Norge, Nonnangee, Nowata, Okay, 
Okemah, Oklark, Oktaha, Osage., Ost, 
Panama., Panola, Panda, Parsons, 
Pawhuska, Paymaster, Pencen, 
Pharoah, Pickens, Piedmont, Plack, 
Pledger, Pocasset, Pond Creek, Port, 
Portales, Prue, Pullman, Purves, 
Quarles, Radley, Randall, Ravia, 
Rayford, Reading, Redlake, Redport, 
Reinach, Renfrow, Rentnin, 
Rlcbfield, Riverton, Roebuck, Romia, 
Roscoe, San Saba, Satanta, Scullin, 
Secesh, Selman, Seminole, 
Shellabarger, Sberless, Sherm, 
Shidler, Ships, Slaughter, 
SlaughterviUe, Sogn, Somervell, 
Spiro, Spur, St. Paul, Staser, 
Steedman, Stoneburg, Summit, 
Sunray, Sweetwater, Swink, Tabler, 
Tali.hini, Tal'oka, Talpa, Tamford, 
Tarrant, Teaganl, Teamey, Teller, 
Tenaha, Teval, Texline, Tillman, 
Timhill, Tipton, Tobosa, TomasI, 
Trinity, Tuscumbia, Ulysses, 
Ustibuck, Vanoss, Verdigris, Vinita, 
Vinson, Wabbaseka, Waldeck, Wann, 
Watonga, Waurika, Waynoka, 
Weleetka, WestBum, Westview, 
Wetbeth, Wetsaw, WilSOIl, 
Windthorst, Wisby, Woleo, 
Woodford, Woods, Woodson, 




















































Fine loamy, mixed, thermic Acidic Argiustoll 
Fine, mixed, thermic Pachic Argiustoll 
Loamy, mixed, thermic, shallow, Entic Haplustoll 
Fine-silty, mixed, thennic Typic Ochraqualf 
Fine, mixed, thermic Udertic Pa]eustalf 
Fin.e, mixed thermic Udertic Paleustoll 
Fine, smectitic, mesic Aridic Haplustert 
Coarse-loamy, mixed, mesic Udic Argiustoll 
Fine-silty, siliceous, thennic Typic Glossaqualf 
Sandy, mixed, thernlic Psammentic Paleustalf 
Fine-loamy, mixed, thermic Pachic Argiustoll 
Fine montmorillonitie, thermic Vertic Albaqualf 
Coarse-silty, mixed, thermic Uruc Ustochrepts 
Loamy, mixed, mesic Lithic Haplustoll 
Fine, montmorillonitic, thermic Aqui.c Hapludert 
Fine-silty, mixed, acid, thermic Aeric Fluvaquent 
Fine-silty, mix,ed, hyperthermic Fluventic Hapludoll 
Fine-silty, mixed, thennic Fluventic Haplustoll 
Fine-silty, mixed, thermic Fluventic Haplustoll 
Fine-silty, mixed, thermic Typic Ustochrept 
Coarse-loamy, mixed, thermic Udic Haplustalf 
Fine, montmorillonitic, thennic Udertic Paleustalf 
Fine, mixed, thennie Udertic Paleustalf 
Loamy-skeletal, mixed, thermic Lithic Hapludoll 
Fine-silty, mixed, nonacid, thermic Mo]]ic Udarent 
Fine-silty, mixed, thermic Ulric Hapludalf 
Fine-loamy, mixed, thermic Udic Paleustalf 
Fine-loamy, siliceous, thermic Typic ArgiudoU 
Fine-loamy, mixed, thermic Aquic Hapludalf 
Fine, mixed, mesic Typic Paleudalf 
Coarse-loamy, mixed, mesic Torriorthentic Haplustoll 
Fine, mixed (cakareous), thermic Vertic Ustifluvent 
Fil1l.e, montmoriHonitic, thermic Udertic ArgiustoU 
Clayey, mixed, thermic Typic Hapludult 
Fine-silty, mixed, thermic Cnmulic Haplustoll 
Fine-loamy, siliceous, thermic Glossie Paleudalf 
Fine-loamy, mixed, mesic Andie Ustochrept 
Fine, mixed, thermic Pachic PaleustoH 
Coarse-loamy, siliceous, acid, thermic Typic Fluvaquellt 
Loamy-skeletal, siliceous, thennk Typic Hapludult 
Fine-loamy, mixed, thennic Udic Rhoclustalf 
Fine-loamy, nlixed, thennie Cumulic Haplustoll 
Fine-silty, siliceous, thermic Typic Paleuclult 
Loamy, mixed, nonacid, thermic, shallow Alfic Udarent 
Loamy, mixed, thermic Aquic Arenie Hapludalf 
Coarse-loamy, siliceous, nonacid, thermic Aerie Fluvaquent 





















































Fine-loamy, mixed, thermic Ultic Hapludalf 
Fine, montmoriUonitic, thermic Aquic Argiudoll 
Fine-silty, mixed, thennic Glossic Natraqualf 
Fine-loamy, mixed Aridic ArgiboroU 
Fine, mixed,. thermic Albaquic Paleudalf 
Fine, mixed, thermic Typic Paleudalf 
Fine-loamy, carbonatic, thermi.c Udic Ustochrept 
Fine-silty, rrrixed, thermic Pachic Argiustoll 
Fine, mixed, thermic Udertic Argiustoll 
Fine, mixed, thermic Uderhc Argiustoll 
Clayey-skeletal, mixed, thermic Typic ArgiustoU 
Fine-loamy, mixed, mesic Typic Paleudalf 
Loamy-skeletal, siliceous, thermic Ultic Haplustalf 
Fine, mixed, thermic Aridic Haplustalf 
Loamy, mixed, thermic Arenic Aridic Paleustalf 
Fine-loamy, mixed, nonacid, thermic Typic Ustifluvent 
Fine-silty, mixed, thermic Typic Ustochrept 
Fine, montmorillonitic, thermic Udic Haplustert 
Loamy, mi~ed(ca1careous), thermic, shallow Ustic Torriorthent 
Fine-silty, mixed, thermic Aquic Paleudoll 
Fine-silty, mixed, thermic Pacbic HaplUistoll 
Fine, mixed thermic Albaquic Hapludalf 
Fine-loamy, siliceous, thermic Typic Hapludult 
Coarse-loamy, mixed, thermic Uruc Haplustoll 
Fine-loamy, mixed, thermic Cumulic Hapludoll 
Fine-loamy, mixed, mesic Aridic Haplustoll 
Fine-silty, siliceous, mesic Typic Fragiudult 
Fine-loamy, mixed, mesic Aridic Argiustoll 
Fine, rnontrnorillonitic, thermic Vertic Argiustoll 
Fine-silty, mixed, thermic Typic Argiustoll 
Fine-loamy, mixed, thermic Udic Argiustoll 
Clayey, mixed, thermic Typic Hapludult 
Fine, mixed, mesic Aridic Argiustoll 
Loamy, mixed, nonacid, thermic, shallow Alfic Udarent 
Fine, mixed, thermic Typic Argiaquoll 
Fine, mixed, thermic Albic Natraqualf 
Fine-loamy, mixed thermic Typic Ustochrept 
Fine-silty, mixed, thennie Typic Argiudolls 
Loamy-skeletal, siliceous, thermic Typic Paleudult 
Fine-silty, mixed, thermic Typic Argiudoll 
Loamy-skeletal, siliceous, nonacid, thennic Typic Udifluvent 
Fine, mixed, thennic Aquic Paleustalf 
Fine, mixed, thermic Typic Albaqualf 
Fine-loamy, mixed, thennic Udic Argiustoll 
Fine, mixed, thermic Udic Paleustalf 
Coarse-silty, mixed, thermic Fluventic HapludoU 
Fine, mixed, thermic Aquic Paleudoll 
Coarse-loamy, mixed, mesic UstoUic Calciorthid 





















































Loamy, mixed, thermic Lithic Argiudoll 
Fine, montmorillonitic, thermic Udic Haplustert 
Fine-loamy, mixed, thermic Typic Cakiustoll 
Loamy-skeletal, siliceous, mesic Typic Paleudult 
Fine, mixed, thermic Cumulic HaplustorI 
Fine-loamy, mixed, thermic Oxyaquic Hapludalf 
Loamy-skeletal, siliceous, thermic Lithic Dystrochrept 
Coarse-loamy, mixed, thermic Fluventic HapludoU 
Fine, mixed, mesic Udorthentic Hapiustoll 
Coarse-loamy, siliceous, thermic Typic Ochraqualf 
Fine-silty, mixed, nonacid, thermic Alfic Udarent 
Fine-loamy, mixed, thermic Typic Haplustalf 
Fine-silty, mixed (calcareous), mesic Ustic Torriorthent 
Loamy, sihceous, thermic Lithic Hapludoll 
Fine-silty, mixed,. mesic Torriorthentic Haplustol1 
Fine-loamy, carbonatic, mesic Calciargidic Paleustoll 
Fine-silty, mixed, thermic Pachic Argiustoll 
Loamy, mixed, thermic Lithic Ustochrept 
Sandy, mixed, mesic Typic U stifluvent 
Loamy, mixed', thermic, shallow Entic Haplustoll 
Loamy, mixed, thermic, shallow Udic Rhodustalf 
Loamy, mixed (calcareous), thermic, shaUow Ustic Torriorthent 
Fine, mixed, thermic Albaquic Paleuda]f 
Fine-silty, mixed, thermic Fluventic Eutrochrept 
Loamy, siliceous, thermic, shallow Typic Hapludoll 
Fine, mixed, thermic Ulhc Hapludalf 
Fine-loamy, siliceous, thermic Udic Argiustoll 
Clayey-skeletal, mixed, thermic Mollic Paleudalf 
Mixed, thermic Typic Udipsamment 
Coarse-loamy, mixed, thermic Udic Haplustoll 
Fine, montrnorillonitic, thermic Udertic Paleustalf 
Fine-silty, mixed, mesic Aridic Calciustoll 
Fine, mixed, thermic Vertic Argiustoll 
Fine-silty, siliceous, thermic Typic Epiaqualf 
Coars.e-Ioamy, mixed, thermic Cumulic Haplustoll 
Fine-silty, mixed, thennic Pachic Haplustoll 
Fine-loamy, mixed, mesic Aridic Haplustalf 
Fine-loamy, mixed,. mesic Aridic Paleustalf 
Loamy, siliceous, thermic, shallow Udic Ustochrept 
Fine, mixed, thermic Pachic Paleustoll 
Thermic, shallow & coated Ustic Quartzipsamment 
Mixed, thermic Aquic U stipsamment 
Fine-loamy, carbonatic, mesic Ustollic Calciorthid 
Coarse-silty, mixed, thermic Typic Ustochrept 
Coarse-loamy, siliceous, nonacid, thennic Typic Udifluvent 
Fine-loamy, mixed, thermic Typic Paleustalf 
Fine-loamy over clayey, siliceous, thermic Typic Hapludult 
Fine, mixed, thermic Aquic Paleudoll 





















































Mixed, thermic Argic Ustipsamment 
Coarse-loamy, mixed, thermic Typic Haplustalf 
Fine-silty, siliceous, thermic Glossic Fragiudult 
Coarse-loamy, mixed, thermic Uelic Ustochrept 
Mixed, mesic Aquic Ustipsamment 
Fine, mixed, thermic Udertic Argiustoll 
Fine-loamy, mixed, mesic Aridie CaicilJlstolI 
Fine-loamy, mixed, mesic Ustalfic Hap'largid 
Fine, mixed, thermic Pachic Argiustoll 
Fine, montmorillonitic, thermic Typic Natrustoll 
Loamy, mixed, thermic Arenic Haplustalf 
Clayey over loamy, mixed, thermic Mollic Natrustalf 
Fine-loamy, siliceous, thermic Udic Paleustalf 
Fine, montmorillonitic, thermic Udertic PaleustoU 
Fine, montmorillonitic, mesic Typic NatrustoU 
Mixed, mesic Us tic Torripsamment 
Fine-loamy, mixed, thermic Fluventic Haplustoll 
Mixed, thermic Argic Ustipsammem:lt 
Fine-silty, mixed, thermic Cumulic Haplustoll 
Loamy-skeletal, mixed, thermic Typic Paleudoll 
Fine-silty, mixed, mesic Torriorthentic HaplustoU 
Fine-silty, mixed, mesic Typic Argiudoll 
Loamy-skeletal, mixed, nonacid, mesic Typic Udifluvent 
Sandy, mixed, mesic Aquic Haplustoll 
Coarse-loamy, siliceous, thermic Haphc Glossudalf 
Fine, mixed, nonacid, thermic Alfic Udarent 
Clayey, mixed, thermic Typic Hapludult 
Clayey, mixed, thermic Typic Hapludult 
Fine-loamy, siliceous, thermic Fluventic Dystrochrept 
Coarse-silty, mixed, thermic Typic Ustochrept 
Fine, mixed, them"'lic Aquic ArgiudoJ1 
Fine-loamy, siliceous, thermic Typic Paleudult 
Sandy, silioeolls, thermic Psammentic Paleustalf 
Sandy, mixed, thermic Aeric Fluvaquent 
Fine-loamy, mixed, mesic Pachic Argiustoll 
Fine-loamy, mixed, thermic Typic Argiustoll 
Fine-silty, siliceous, thermic Aquic Paleudult 
Fine, montmoriHonitic, thermic Chromic Udic Haplustert 
Fine-loamy, mixed, thermic Typic Argiudoll 
Fine, montmorillonitic, thermic Vertic Argiustoll 
Sandy, siliceous, tbermic Psammentic Paleudalf 
Coarse-loamy, mixed, nonacid, mesic Ustic Torriorthent 
Fine, montmorillonitic, thermic Typic Natrustoll 
Fine, montmorillonitic, thermic Leptic Udic Haplustert 
Coarse-loamy, mixed, thermic Typic Haplustalf 
Fine-loamy, siliceous, thermic Glossaquic Paleudalf 
Fine-loamy, mixed, thennic PelTOcakic Paleustoll 
Fine, montmorillonitic, mixed, thermic Vertic Hapludoll 





















































Sandy, mixed, thermic Udic Ustifluvent 
Fine-loamy, mixed, thermic Ulric Paleusmlf 
Fine-silty, mixed, thermic Typic Hapludalf 
Fine, mixed, thermic Aquertic Argiudoll 
Fine, montmorillonitic, thermic Udertic Haplustoll 
Fine-loamy, siliceous, thermic Ultic Paleustalf 
Sandy, siliceous, tberntic Psammentic Paleudalf 
Clayey, IDIixed, thermic, shallow Ustochreptic Cambmthid 
Thermic, coated Typic Quartzipsanunent 
Loamy-skeletal, siliceous, thermic, shallow Typic Dystrochrept 
Sandy, mixed, thermic Psammentic Paleustalf 
Mixed, thermic Typic Usripsamment 
Coarse-silty, mixed, thermic Typic Ustochrept 
Fine-loamy, mixed, thermic Cumulic Haplustoll 
Fine-loamy, mixed, thermic Cumulic HapludoU 
Coarse-loamy, mixed (calcareous), thermic Oxyaquic Udifluvent 
Sandy, mixed, thermic Oxyaquic Udifluvent 
Fine, mixed, thermic Udertic Haplustalf 
Fine-loamy, mixed, thermic Typic Haplustalf 
Fine-loamy, mixed, thermic Typic Haplustalf 
Fine-silty, mixed, thermic Udic Argiustoll 
Fine-loamy, siliceous, mesic Fluventic Dystrochrept 
Fine, mixed, mesic Arldic Paleustoll 
Coarse-loamy, mixed, thermic Fluventic Us~ochrept 
Coarse-loamy, mixed, mesic Aridic Calciustoll 
Fine-silty, siliceous, thermic Typic Glossaqualf 
Fine-loamy, siliceous,. thermic Aquic Paleudalf 
Coarse-loamy, mixed, thennic Typic Ustochrept 
Fine, mixed (calcareous), thermic Vertic Fluvaquent 
fine-loamy, siliceous, thermic Ulric Paleustalf 
Fine-loamy, siliceous, thermic Typic Hapludult 
Fine-loamy, mixed,. mesic Ustollic Calciorthid 
Coarse-loamy, mixed, thennilc Fluvenric Ustochrept 
Fine mixed, thermic Vertic Natraqualf 
Fine-silty, mixed, mesic Typic Argiudoll 
Loamy, mixed, thermic Arenic Paleustalf 
Loamy, siliceous, thermic Lithic Dystrochrept 
Loamy, mixed, mesic Lithic Haplustoll 
Fine, montmorillonitic, thermic Udic Haplustert 
Clayey over sandy or sandy skeletal, mixed, thennic, Vertic Ustochrept 
Fine-loamy, mixed, mesic Ustollic Cakiorthid 
Fine-silty, mixed, thermic Vertic Halaquept 
Clayey, mixed, thermic, shallow Udic Ustochrept 
Fine., montmordloniric, thermic Mollic Natrustalf 
Fine-silty, mixed, mesic Typic ArgiudoU 
Fine, mixed, thermic Pachic Paleustoll 
Fine, smectitic, thermic Oxyaquic Hapludert 
Very fme, mixed, thermic Aquertic Chrorni.c Hapludalf 





















































Clayey-skeletal, mixed, thermic Typic Hapludult 
Fine-silty, mixed, thermic Cwnulic Haplaquoll 
Fine-loamy, mixed, mesic CwnuliIc HapIustoU 
Fine-silty, mixed, mesic Fluventic Hapludoll 
Fine, mixed, thermic Mollic Natrustalf 
Coarse-loamy, mixed, thermic Fluventic Eutrochrept 
Fine, smectitic, thermic Typic Haplustert 
Fine-silty, mixed, thermic Pachic Argiustoll 
Fine, mixed, nonacid, thermic Alfic Udarent 
Loamy, mixed, thermic, shallow Udic Ustocbrept 
Fine, mixed, mesic Pachic Argiustoll 
Coarse-loamy, siliiceous, acid, thermic Aquic Udifluvent 
Fine-silty, mixed, mesic Cumulic Hapludoll 
Fine-silty, mixed, thermic Mollic Fragiudalf 
Mixed, thermic Typic Ustipsamment 
Fine-silty, mixed, mesic Aquic Fragiudult 
Fine-loamy, mixed, thermic Udic PaleustoU 
Fine-loamy, mixed, thermic Typic Paleudalf 
Loamy-skeletal, mixed, nonacid, thermic Alfic Udarent 
Fine-loamy, mixed, thermic Typic Hapludalf 
Very-fme, montrnorillonitic, thermic Typic Hapludert 
Fine-loamy, mixed, nonacid, ~herrnic Aquic Udifluvent 
Coarse-silty, mixed, mesic Typic Haplustoll 
Fine-loamy, siliceous, thermic Ultic Hapludalf 
Coarse-silty, mixed, thermic Dystric Fluventic Eutrocbrept 
Coarse-silty, mixed, thermic Fluventic HaplustoH 
Fine-loamy, mixed, mesic Petro calcic Calciustoll 
Fine-loamy, mixed (calcareous), mesic Ustic Torriorthent 
Loamy, mixed, thermic, shallow Petro calcic Calciustoll 
Fme-silty, mixed, thermic Udic Argiustoll 
Coarse-loamy, mixed, thennic Entic Haplustoll 
Clayey, mixed, thermic Aeric Paleaquult 
Sandy, mixed, thermic Typic Udifluvent 
Loamy, mixed, mesic, shallow Udorthentic Haplustoll 
Fin,e, mixed, thermic Udertic Paleustoll 
Clayey, mixed, thennic Typic Hapludult 
Loamy-skeletal, mixed, thermic Lithic Haplustoll 
Clayey, mixed (calcareous), thernllc, shallow Ustic Torriorthent 
Fine-loamy, mixed, thermic Ultic Haplustalf 
Fine-loamy, siliceous, thermic Ultic Paleustalf 
Sandy, mixed, thermic Aeric Halaquept 
Fine-loamy, siliceous, thermic Aquic Paleudult 
fine, mixed, mesic Udic Argiustol1 
Fine-silty, mixed, thermic Glossic Natrudalf 
Fine-loamy, mixed, mesic Udic Argiustoll 
Loamy, siliceous, thermic Arenic Paleudalf 
Loamy, siliceous, thermic Arenite Paleudalf 
Coarse-loamy, mixed (calcareous), mesic Typic Fluvaquent 





















































Fine, mixed, nonacid, thermic Alfic Udarent 
Fine, mixed, thennic Ustarent 
Fine-silty, mixed, mesic Aquic Fragiudalf 
Fine-silty, mixed,thermic Pachic Argiustoll 
Fine, mixed, thermic Typic Argiustoll 
Fine-loamy, mixed, thermic Petrocalcic Paleustoll 
Clayey over sandy or sandy skeletal, mixed, thermic Fluvaquentic Hapludoll 
Fine, mixed, thermic Udic Haplustert 
Clayey, smectitic, thermic Lithic Argiudoll 
Loamy, mixed, nonacid, thermic,. shallow Alfic Udarent 
Fine-silty, mixed, mesic Fluvaquentic EndoaquoU 
Fine-loamy over sandy or sandy skeletal, mixed, thermic Fluvaquentic Haplustol1 
Fine, mixed, thermic Aquollic Hapludalf 
Fine, mixed, thermic Chromic Vertic Epiaqualf 
Mixed, thermic Typic Ustipsamment 
Sandy, mixed, thermic Typic Ustifluvent 
Fine-loamy, siliceous, thermic Typic Hapludult 
Fine, smectitic, thermic Enric Pellustert 
Fine-loamy, siliceous, thermic Ultic Haplustalf 
Loamy, mixed, thennic, shallow Typic Haplustoll 
Fine-loamy, mixed, thermic Glossic Fragiudult 
Fine, mixed, thermic Vertic Argiustoll 
Clayey over loamy, mixed, thermic Udertic Haplustoll 
Fine-loamy, mixed, thermic Udic Argiustoll 
Loamy, mixed, thermic, shallow Udic Haplustoll 
Loamy-skeletal, carbonatic, thermic Lithic Ca1ciustoll 
Coarse-silty, mixed, thermic Fluventic Haplustoll 
Fine-silty, mixed, thermic Typic ArgiudoU 
fine-loamy, mixed, thermic Typic Ali"giustoll 
Coarse-loamy, mixed, non-acid, thermic Typic Uditluvent 
Loamy-skeletal, mixed, mesic Aridic Argiustoll 
Fine, mixed, thermic Vertic Ustochrept 
Fine-loamy, mixed, thermic Aridic Cakiustolt 
Fine-loamy, carbonatic, thermic Calciargidic Paleustoll 
Coarse-loamy, mixed, mesic Aridie Argiustoll 
Fine-loamy, mixed, mesic Cumulic Haplustoll 
Fine, montrnorilllonitic, mesic Aquertic Argiudol1 
Clayey, mixed, thermic, shallow Udic Ustochrept 
Fine-silty, mixed, thermic Typic Argiustoll 
Fine, montmorillonitie, thermic Udertic Haplustoll 
Fine, montmorillonitic, thermic Vertic ArgiaquoU 
Fine, mixed, thermic Vertic Hapludalf 
Fine-loamy, mixed, thermic Typic Haplustalf 
Fine, mixed, thermic Udertic Argiustoll 
Fine-loamy, mixed, thermic Typic Haplustalf 
Loamy, mixed, thermic Aquic Arenic Haplustalf 
Loamy-skeletal, siliceous, nonacid, mesic Typic Udifluvent 
Fine-loamy, mixed, thermic Udic Argiusto!ll 





















































Fine, mixed, thermic Udic Haplustert 
Coarse-silty, nUxed, thermic Udic Haplustoll 
Fine, mixed, thermitc Typic HaplustoU 
Coarse-loamy, mixed, thermlic Aridic Ustocbrept 
Fine, mixed, thermic Vertic Hapludoll 
Fine, mixed, thermic AquoUic Hapludalf 
Fine, mixed, thermic Typic Argiaquoll 
Hne-Ioamy, siliceous, thermic Ddic Paleustoll 
Fine-silty, mlxed, thermic Aquic Paleudalf 
Fine-loamy, mixed, thermic Glossic Paleudalf 
Loamy-skeletal, mixed, thermic Udic Haplustalf 
Coarse-silty, mixed, thermic Udic Haplustoll 
Loamy-skeletal, siliceous, thermic Typic Dystrochrept 
Fine-silty, mixed, thermic Udic HaplustoH 
Fine-loamy, mixed, thermic Udic Argiustoll 
Fine-silty, siliceous, thennic Aquultic Hapludalf 
Fine, smectitic, mesic Udic Pellustert 
Fine-loamy over clayey, siliceous, thermic Udic Haplustalf 
Fine-silty, mixed, thermic Typic Paleudoll 
Fine, montmorillonitic, thermic Aquic Paleustalf 
Loamy-skeletal, siliceous, mesic Glossic Ff3Igiudult 
Clayey-skeletal, mixed, mesic Typic Paleudult 
Coarse-loamy, siliceous, thermic Ddic Ustocbrept 
Loamy, mixed, thermic Arenic Paleustalf 
Fine-silty, mixed thermic Udic Paleustoll 
Fine, montmorillonitic tbermic Ddertic Haplustalf 
Fine-silty, mixed (calcareous), thermic Typic Udilluvent 
Loamy-skeletal, mixed, thermic Typic Argiudoll 
Mixed, thermic Typic Dstipsamment 
Fine-silty, mixed, thermic Typic Ustocbrept 
Coarse-loamy, siliceous, acid, thermic Typic Udifluvent 
Fine-loamy, siliceous, thermic Typic Paleudult 
Fine-loamy, mixed, thermic Typic Argiudoll 
Fine, mixed, thermic Aquic PaleudoU 
Coarse-loamy, mixed (cakareous), thermic Typic Udifluvent 
Coarse-loamy, mixed, thermic Aridic Calciustoll 
Fine-loamy, siliceous, thelflllic Typic Hapludult 
Fine, smectitic, thennic Vertic EndoaquoU 
Fine-silty, mixed, thermic Typic Natrustalf 
Fine-loamy, mixed, thermic Typic ATgiustoll 
Coarse-loamy, mixed (calcareous), mesic Aridie Ustorthent 
Fine, mixed, thermic Typic Ustochrept 
Loamy-skeletal, siliceous, tbermic Typic Paleudult 
fine, smectitic, thermic Vertic Epiaqualf 
Coarse-loamy, mixed, mesic Ustollic Camborthid 
Fine, mixed, thermic Mollie Albaqua~f 
Loamy, mixed, mesic, shallow Ustic Petrocalcid 
Fine, mixed, thermie Mollie Natrustalf 





















































Fine-loamy, mixed, mesic Typic CakiustoU 
Fine-loamy, mixed, mesic Aridic Paleustalf 
Fine, mixed, thermic Vertic Argiaquoll 
Loamy-skeletal, mixed, thermic Lithic Dystrochrept 
Loamy, siliceous, thermic Grossarenic Paieudalf 
Fine-silty, mixed, thermic Typic Paleudult 
Fine, mixed, thermic Udertic ArgiustoU 
Fine-loamy, siliceous, thermic Typic Hapludult 
Loamy, mixed, mesic, shallow PetrocaIcic Calciustoll 
Very-frne, montmorillonitic, hyperthermic Typic Hapludert 
Coarse-loamy, mixed, thermic Fluventic Haplusmll 
Fine, mixed, thermic Vertic Epiaqualf 
Fine-silty, mixed, thermic Pachic ArgiustoU 
Fine-si]ty, mixed, thermic Cwnulic HaplustoiL 
Fine-loamy, mixed, thermic Aridic Calciustoll 
Fine, mixed, thermic Glossaquic Paleuda:lf 
Loamy, carbonatic, tbermic, shallow Ustollic Calciorthid 
Sandy, mixed,. mesic Psammentic Haplus1alf 
Fine-loamy, siliceous, thermic Mollie Paleudalf 
Coarse-loamy, mixed, nOlllacid, thermic Typic Ustifluvent 
Fine, mixed, thermic Torrertic Paleustoll 
Clayey, mOllltmorillonitic, thermic Lithiic Calciustoll 
Coarse-silty, siliceous, nonacid, thermic Aqulc Udifluvent 
Fine, mixed, thermic Mollic Ochraqualf 
Loamy, mixed, thermitc, shal.low Typic Ustochrept 
Fine-silty, mixed, thermic Fluventic Hapludoll 
Fine, montmoriUonitic, thermic Ustic Epiaquert 
Fine-loamy, mixed, thermic Udie Argiustoll 
Loamy-skeletal, mixed, thermic Lithic Haplustoll 
Fine-loamy, mixed, mesic Mollie Hapludalf 
Fine-silty, mixed, mesic Typic Argiudoll 
Fine, mixed, thermic Vertic Eutrochrept 
Fine-silty, mixed, thermic Cumulic Hapludoll 
Coarse-silty, mixed, thermic Pachic Haplustoll 
Fine, mixed, thermic UderL1c Paleustoll 
Fine, mixed, thermic Udertic Argiustoll 
Fin.e-silty, mixed (calcareous), thermic Aquic Uddluvent 
Fine-silty, siliceous, thermic Oxyaquic Hapludalf 
Fine, montmoriLlonitic, mesic Aridic ArgiustolJ 
Fine-loamy, mixed., mesic Addic Paleustalf 
Loamy-skeletal, mixed, thermic Mollie Paleudalf 
Coarse-loamy, mixed, lIlonacid, thermic Typic Udifluvent 
Fine-loamy, mixed, thermic Typic Haplustalf 
Fine, montmorrillonitic, thermic Aeric Epiaquert 
Fine-loamy, siliceous, thermic Ultic Hapludalf 
Fine, smectitic, tbermite Typic Pellustert 
Fine-silty, mixed, acid, thermic Typic Fluvaquent 
Coarse-silty, mixed, nonacid, thermic Typic Udifluvent 




















































Fine-loamy, siliceous, thermic Typic Paleudult 
Clayey, mixed, thermic Aquic Hapludult 
Loamy-skeletal, siliceous, thermic Typic Hapludult 
Fine-loamy, siliceous, thennic Typic Paleudalf 
Fine, montmoriUonitic, thermic Leptic Ddic Haplustert 
Fine-Loamy, mixed, mesic Aridic ArgiustoU 
Sandy, mixed, theOllic Typic Ustifluvent 
Fine, mixed, thermic Udic Argiustoll 
Fine-loamy, siliceous, mesic Ultic Hapludalf 
Fine-silty, mixed, thennic Typic ArgiustoU 
Fine, mixed, thermic Typic Natrustoll 
Coarse-silty, mixed (cakareous), thermic Typic Udifluvent 
Fine-loamy, nUxed, mesic Udic Argiustoll 
Fine-loamy, mixed, thennic Typic Hapludult 
Fine, mixed, mesic Torrertic Pal.eustoll 
Fine-loamy, siliceous, thermic Typic Fragiudalf 
Fine-loamy, mixed, thermic Typic Hapludult 
Loamy, mixed, thermic Lithic HaplustoU 
Very-fme, mixed, thermic Chromic Hapludert 
Coarse-loamy, mixed!, thennic Typic Ustochrept 
Clayey, mixed, thermic, shallow Petrocalcic Paleustoll 
Coarse-loamy, mixed, thermic Udic Haplustoll 
Fine-loamy, siliceous, thermic Typic Haphldult 
Fine, mixed, thennic Aquic Hapludalf 
Loamy, mixed, mesic Lithic Haplustoll 
Loamy-skeletal, carbonatic, thermic Typic Calciustoll 
Fine-loamy, siliceous, thermic Ultic Hapludalf 
Fine-silty, siliceous, thennic Ultic Hapludalf 
Coarse-loamy, mixed, thermic Udic Paleustalf 
Fine-loamy, mixed, thermic Fluventic HaJllustoll 
Coarse-loamy, carbonatic, mesic Calcidilc Paleustalf 
Fine-silty, mixed, thennic Pachic Argiustoll 
Fine, smectitic, thermic Typic Chromustert 
Clayey. mixed, thermic Aquic Hapluduh 
Fine-loamy, mixed, thermic Cumulic Hapludoll 
Fine, montrnorillonitic, thermic Udertic Haplustalf 
Fine-loamy, siliceous, thermic UHic Haplustalf 
Loamy, mixed, thermic Arenic Haplustalf 
Fine, mixed, thermic Aquic Pakudalf 
Fine-loamy, mixed, thermic Udic Argiustoll 
Fine, montmorillonitic, thermic Aquic Hapludert 
Fine-silty, carbonatic, thermic Rendollic Eutrochrept 
Fine-loamy, mixed, mesic Calciargidic Paleustoll 
Fine-loamy over sandy/sandy-skeletal, mixed, (ca1careous), thermic Fluvaquentic 
Haplaquoll 
Oayey-skdetal, montrnorillonitic, thennic Lithic Hapludoll 
Fine, montmorillonitic, thennic Udertic Argiustol! 
Fine-silty, siliceous, thermic Glossaquic Fragiudult 





















































Fine, mixed, thermic Mollic Albaqualf 
Loamy, mixed, thermic Lithic Calcius$oll 
Fine, mixed, thermic Aquic PaielJdalf 
Fine, montmorillonitic, thermic Udic Haplll]stert 
Clayey-skeletal, montmorillonitic, thermic Lithic Calc ius toll 
Fine, mixed, thermic Vertic Haplustoll 
Clayey over sandy or sandy-skeletal, rrrixed, thermic Fluventic Hapludoll 
Fine-loamy, mixed, thermic Uruc Argliustoll 
Loamy, siliceous, thermic Arenic Hapludult 
Fine-loamy, mixed, thernlic Udic ArgiustoU 
Fine-loamy, mixed, mesic Calciargidic Paleustoll 
Clayey, mixed, thermic Aquic PaIDeudult 
Fine, mixed, thermic Typic Paleustoll 
Loamy-skdetal, mixed, therrrric Lithic Haplustoll 
Fine-loamy, mixed, thermic Pachic Argiustoll 
Mixed, thermic Typic Ustipsamrnent 
Fine, montmmillonitic, thermic Aridic Haplustert 
Fine-silty, siliceous, thennic Aeric Paleaquult 
Fine-loamy, mixed, mesic Typic FragilJduit 
Loamy-skeletal, siliceous, thermic, shallow Udic Ustochrept 
Loamy, mixed (calcareous), mesic Lithic Ustic Torriorthent 
Fine, mixed (calcareous) thermic Torrertic Ustochrept 
Coarse-loamy, mixed, nonacid, thermic Oxyaquic Udifluvent 
Very-fme, montmorillonitic, thermic Typic Hapludert 
Fine-loamy, carbonatic, thermic Calcidic Paleustalf 
Coarse-loamy, mixed, nonac~d, thermic Aquic Udifluvent 
Fine, mixed, nonacid, thermic Vertic Epiaquept 
Clayey, mixed, thennic, shallow Aloaquic Hapludalf 
Fine, montmorlllonitic, thermic Vertic Ustocmept 
Coarse-loamy, mixed, mesic Typic Natrargid 
Fine-silty, mixed, mesic Aridic Haplustoll 
Fine,. montmoriUonitic, thermic Us tic Epiaquert 
Mixed, mesic Ustic Torripsamment 
Fine-silty, mixed, thermic Udic Argiustoll 
Fme-loamy, carbonatic, thell11ic Aridic Ustocluept 
Very-fme, smectitic, mesic Udorthentic Chromustert 
Fine-silty, mixed, thermic Cumulic HapludoH 
Fine, mixed (calcareous), mesic Ustic Torriorthent 
Fine, mix,ed, thermic Typic Ustochrept 
Fine-silty, si]iceous, thermic Aquic Paleudalf 
Coarse-loamy, mixed, mesk Aridilc Paleustalf 
Clayey, mixed, thermic Aquic Hapludult 
Fine-silty, mixed, thermic Entic Haphustoll 
Coarse-loamy, mixed, mesic Aridic Haplustalf 
Clayey over loamy, mixed, thermic Fluventic Hapludoll 
Loamy-skeletal, siliceous, mesic Ultic Hapludalf 
Fine-silty, mixed, thermic Leptic Natrustoll 
Coarse-loamy, mixed, thermic Fluvaquentic Hapiustoll 













































Fine, rnontmorillonitic, themric Udic Haplustert 
Fine, montmoriUonitic, thermic Vertic Argialboll 
Fine-loamy, mixed, thennic Udie Argiustoll 
Fine-loamy, siliceous, thermic Ultic Haplustalf 
Coarse-loamy, mixed, thermic Typic Umhraquult 
Clayey, mixed, thennic, shallow, Typic Ustochrept 
Coarse-loamy, mixed (calcareous), thermic Typic Ustifluvent 
Fine, mixed, thermic Udertic Argiustoll 
Fine-silty, mixed, thermic Pachic Argiustoll 
Coarse-silty, mixed, thermic Udifluventic Ustochrept 
fine, mixed, thennic Udertic Argiustoll 
Fine-loamy, siliceous, thermic Aquic Paleudalf 
Sandy-skeletal, siliceous,. thermic Typic Ustorthent 
Fine-loamy, mixed, thermic Typic Ustochrept 
Fine-loamy, mixed, thermic Glossic Paleudalf 
Fine-silty, mixed, thermic Fluventic Ustochrept 
Fine, mixed, nonacid, thermic Alfic Udarent 
Fine, mixed, thermic Typic Paleustalf 
Loamy-skeletal, siliceous, thermic Ultic Hapludalf 
Fine, montmorillouitic, thermic Oxyaquic Vertic Haplustalf 
Fine, mixed, thennic Vdic Paleustalf 
Fine, mixed, thermic Aquic Natrustalf 
Fine, mixed, thermic Typ,ic Paleustalf 
Coarse-loamy, mixed, thermic Udic Argiustoll 
Fine, mixed, thermic Vertic Natrudalf 
Fine, mixed, thermic Pachic Argiustoll 
Loamy, siliceous, thermic Arenic Paleudalf 
Loamy-skeletal, siliceous, thermic Lithic Haplustoll 
Fine, mixed, thermic Vertic Argiustoll 
Fine, montmorillonitic, thermic Abll.lptic Argiaquoll 
Fine, montmorillonitic, thermic Vertic HapludaDf 
Coarse-silty, mixed, thermic Typic Ustocmept 
Fine, mixed, thermic Typic Glossaqualf 
Fine-silty, mixed, thermic Cumulic Epiaquoll 
Coarse-loamy, mixed (calcareous), thermic Udic Ustifluvent 
Loamy-skeletal, siliceous, thermic Typic Paleudalf 
Coarse-silty, mixed (calcareous), thermic Typic Ustifluvent 
Loamy-skeletal, siliceous, thermic Typic Hapludult 
Fine-loamy, siliceous, thermic Udic Argiustoll 
Coarse-loamy, mixed, nonacid, hypothermic Typic Ustifluvent 
Fine-loamy, mixed, thermic Fluvaquentic Haplustoll 
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